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Viking II Transmitter Installation and Operation 


The successful operation of any radio equipment is largely dependent 
on the operator's understanding of the equipment. This operating instruction 
manual. is set up in several parts, each with the purpose of making the operator 
more familiar with the Viking II. The main parts are: 


A Initial Installation Page 3. 
Novice Operation Page 4 
B Theory of Operation Page. 5 
C Viking II Tuning Details Page 9 
D Pi Network Tuning and Harmonic Page 14 
Suppression 
E Trouble Shooting Page 20 
F Photographs, Charts, and Page 25 
Schematic Diagrams 
G Parts List ben At rear 
of book 
_ WARNING 


The voltages encountered in this piece of equipment are high enough 
to cause fatal injury: Practice safety rules until they are second nature. 
Always turn off the high voltage before making any adjustment inside the trans- 
mitter. Never depend on a bleeder resistor to discharge filter condensers. 
After the power is turned off, short circuit the high voltage circuit. Never 
operate the transmitter with any other than the recommended fuse in the pri- 
mary circuit. The fuse will protect your equipment, in the case of accidental 
contact with the high voltage, it may save your life. If children have access 
to the transmitter, always disable the primary circuit by removing the fuse or 


the high voltage circuits by removing the rectifiers. 


STANDARD WARRANTY 


Adopted and Recommended by the’ 
Radio and Television Manufacturers Association 


me “The up P. Johnson Company warrants each new radio product’ wanufactured by 
it to bé tree’ ‘from defective naterial and workmanship and agrees to remedy any such 
defect or to’ furnish a new pert’in éxchange: for any ‘Part ° of any “unit of its manu-. 
fecture which under normal installation, use and service.discloses such defect, pro- 
vided the unit is delivered by the owner to us or to our authorized radio fisalee or 
wholesaler from whom purchased, intact, for cur examination; -with dal) transportation 
charges prepaid to our factory, within ninety days from the date of ‘sale to original 
purchaser and hel that such examination pire Perak pete ale aga Judgment that it is 
thus. defective. am ae " 

This warranty does not extend to any of our radio. produgts which have been 
subjected to misuse, neglect, accident, incorrect wiring’not our-own, improper in- 
stallation, or to use in violation of instructions furnished by us, norjextend to 
units which have been repaired or altered outside of our factory, nor to cases where 
the serial number thereof has been removed, defaced or changed; nor to accessories 
used therewith not of our own manufacture. 


Any part of a unit approved for remedy or exchange hereunder will be reme- 
died or exchanged by the authorized radio dealer or wholesaler without charge to the 
owner. 


“This warranty is in lieu of all other warranties expressed: or implied and 
no representative or person is authorized to assume for us any other liability in 
connection with the sale of our radio products.. Te) 


fee ae 
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A. Initial. Installation - Se 


NOTICE: The regulations ‘of ‘the Federal. geen PT pele Comuisaion require 


“a suitable license for operation of this. equipment. Refer to- publications 


of the Federal Communications Commission or the American Radio ‘Relay League 
for the latest rules governing’ station and operator: licens ing. 


Be sure to return the enclosed warranty registrationicard. This*will reg- 
ister your transmitter at. the: factory: and ficilitate. correspondence refer- 


red to by your transmitter Bares BUDE + 


Remove loose packing material rink the ey Chott of parts inside of the cab- 
inet. Inspect the transmitter for any indication of damage. Report any 
damage to the transportation Ricard immediately. 


The wired Viking II will arrive with shipping supports: consisting of wood 
blocks and a brace for the transformer. ; 


The transformer blocks and-cross support piece should be removed. 


Attach knobs to the shafts. .The setscrew may be anchored securely in 
place (after the knob has been properly positioned) by first tightening 
down, loosening slightly and retightening. The knob-dials should be put 
on and positioned as follows: . 


CRYSTAL - a 10- ®) dial. The 0 located on the maximum counter clockwise 
position. ' mahi 


OSCILLATOR - a 100-0 dial. ‘The 0 located on the maximum capacity (low 
frequency) position. BMS TR Hi th 


BAND - the 160 80 40 20 15.10 dial. The 160 located on the maximum 
counter clockwise switch position. vay use ta 


BUFFER - @ 100-0 dial. The O located on the maximum capacity (low 
frequency ) position. The buffer condenser-.can be: seen through the 
perforated bottom. : ne a ae 
DRIVE - a 10-0 dial. The O located on.the. maximum counterclockwise poten- 
tiometer position. ; dea eal hh si umaldhe TOs 


C W-PHONE - a single marker dial. The marker mci aghi on C W with ‘the 
switch in the counterclockwise. position. 


FINAL - the large spinner knob. No special positioning is required. 


160 - a single marker dial. The Lo dbomnut on OUT with the switch 
in the counterclockwise position. 


oe i. COUPLING - the 7-1 dial. The 1 located on the maximum counterclockwise 
switch position. (maximum capacity position) 
j FINE COUPLING - a 100-0 dial, The 0 located on the maximum capacity posi- 
tion of the var jable condenser. 


k. AUDIO - a 10-0 dial. The O located on the maximum counterclockwise po- 
tentiometer position. 


if METER - the MOD PLT GRID BFR OSC OFF dial. The OFF position noedend on the 
maximum counterclockwise switch position. meat He 


6. Insert tubes as follows (the socket locations can be determined from the 
designations by referring to Figure 1 at’ the rear of this ih 


a. The 6AQ5 buffer in X5 with a 21/k" shield. 
b. A 6AU6 oscillator in X6 with a 1 3/4" shield. 
c. A GAUG speech amplifier in ¥l1 with a 1 3/4" shield. 
A 6AU6 audio driver in X2 with a 1 3/4" shield. 
. The 6AL5 bias rectifier in X11, no shield. 
£. The 5V4G L.V. rectifier in X10. 
g. ‘wo 5RIGY H.V. rectifiers in X8 and x9. 


h. Two 807 modulators in X3 and KX, connect plate caps. The polarity of the 
caps with respect to the S07 will be determined later. 


i. The 6146s in X7 and X17 ettach plate caps. 


The Viking II should now be ready for its initial operation but do not attempt 
to turn it on until the theory of Operation and Tuneup sections have been 
studied. 


NOVICE OPERATION 


Current FCC regulations require that operators with Novice Class Amateur 
Operator's Licenses limit their final amplifier input to 5 watts. Reduction of 
voltage applied to the screen grids of the 6146 amplifiers will adapt the Viking II 
to this power level. 


Be sure to turn off both power switches before adjusting the tap of the 
resistor R13 (to which the green lead is connected) toward the front of the chassis 
to within 1" of the end of the resistor. Now load the amplifier until the indicated 
plate current is 125 ma. Readjust the tap (power off!) for 75 volts 6146 screen 
voltage; if siting i change the antenna coupling to maintain 125 ma. indicated 
plate current. 


In the “plt" position of the meter switch, the meter indicates 6146 cathode 
current, the sum of plate and screen currents. Under the conditions outlined above, 
subtraction of the 11 to 15 ma. screen current will leave the net plate current be- 
tween 110 and 114 ma. With 640:volts output from the high voltage supply, power in- 
put will be slightly under 75 watts. 


B Theory of Operation 


The pking I lock diagram 
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The general specifications, frequency coverage, and main features of the 


Viking» are covered in the. Brochure at see soba ‘of this book. 


ote 6 OSCILLATOR: “The toryatal" eae will: geiied any of 10 crystal posi- 
: tions on the orystal board or connect the 6AU6: grid to. the VFO receptacle 


at the left rear ‘of the chassis (the VFO is the O position). The Pierce 
‘Oscillator part. of the 6AU6. will oscillate efficiently with most crystals 
in the range of 1.75,mc.to' 7.5 mc.’ The plate ofthe 6AU6 is electron 
coupled to the oscillator: which makes this stage a. good frequency doubler 
of: the ‘high frequency range of thé°Viking IT. The tuning range of the os- 
cillator tank is that of the indicated wavelength on the 160, 80, and 4o 
meter: positions; is the ho meter range’on the 20 and 15 meter switch ‘posi- 
tion; and 20 meter renge.on. the 1O meter bandswitch setting. The approx- 
imate fréquency coverage of either the oscilletor or buffer stage can.be 
determined from ‘ ‘the tuning curves on the auore following page 14. Oscil- 
lator cathode current, is. indicated 6n the "ose" position of the meter 
switch’. A drop | jin.os cillator. current -can be expected when a crystal is 


switched into the oscillator circuit. The Viking Il oscillator stage 
becomes simply an amplifier or frequency multiplier when a VFO is used. 

It is necessary to isolate the Viking II 6AU6 oscillator grid with a block- 
ing condenser of 50 mmufd to 150 mmfd,in the connection between the Viking 
II and the VFO if a DC path exists in the VFO output. (Not required when 
ay the Viking VFO.) 


The BUFFER: eee ees multiplication faites faite in the. 6AQ5 buffer stage 
on the 20, 15, and 10 meter band: positions. i Straight through operation is 
used on all lower frequency bands. The puffer stage output magnitude is 
controlled by the "drive" screen grid potentiometer control. Buffer tun- 
ing is best indicated by the 6146 final Neri” current, While the oscilla- 
tor tank tuning is best inlicated by the buffer cathode ¢urrent read in 
the "bfr" meter switch position. The "srid" current must be held below 

& ma at all times. 6na is adequate to drive the 6146s to full output. 
Buffer no signal current is limited by a fixed bias of approximately 25 
volts applied to the 6AQ5 arid 


The R.F. POWER AMPLIFIER: ‘The grid circuit of - the final vee has a fixed 
bias of 75 volts wita an additional 20 to 30 volts of self bias added by 
the drive signal. Uncer no-signa’ conditions the 6146s are almost com- 
pletely cut off. The tank of the 616s is part ot a pi network metching- 
coupling circuit. The main tuning inductor,L9, and geared condenser, C29, 
tune the range of 80 through 10 meters. The "160 in-out" switch adds an 


‘additional auxiliary coil to cover the 160 meter band. Frequency cover- 


age is snown on curve 1 of the sheét following page 14. The screen and 
plate current of the 6146's is read in the "plt' meter switch position. 
Jote that the final grid current is not included in the "pit" reading. 
The screen grid voltage of the 6146's is obtained from the high voltage 
divider-bleeder resistor when the "cw-phone"” switch is in the "ew" posi- 
tion and from the modulator output through a 20,000 ohm resistor in the 
"phone" position. 


The PI NETWORK ANTENNA COUPLING: The complete pi network consists of the 
main tuning inductor, L9;. as the series element; the main tuning condenser, 
C29, as the input shunt element; and the output shunt capacitance made up 
of a variable condenser, C30, labeled “fine coupling” and a group of fixed 
mica condensers, C33 through C38, switched in parallel with C30 by a switch 
labeled “coupling”. This combiration provides a continuous output capacity 
range of 20 to 2050 mmfd. The pi tuning-coupling network is designed to 
match, the 6146's into antenna resistances of nominally 50 to 600 ohms and 
tune out several hundred ohms of antenna reactance over the frequency range 


1 ot wees Viking II. The range of antenna impedance matching extends roughly 


from 25 to 2000 ohms at frequencies higher than 7.0 me. In general high 


impedance loads will require small output coupling capacities (advanced 


settings). Reactance cancellation take place automatically when the "final" 
control, is tuned to the proper plate current dip with the meter switch in 
the "plt" position. The net tank plate reactance is dependent on the load 
characteristics and the output coupling capacity but the plate current dip 
indicates that the 6146 plates are loading into a resonating tank. The 
plate current dip becomes less and less pronounced until the final 6146's 
are properly loaded. A dip of about 15 to 20 ma should always be main- 
tained when the final is properly loaded. Advancing the coupling controls 


Re 


18% 


beyond the 20 ma dip point usually causes over- erupt ine frites: In dhs 2/4 
efficiency and poor harmonic SUDEF ES Rie y ; 


! 


The MODULATOR: The modulator consists of a pair of B07" Ss operating in 


class AB2°push-pull, driven by a transformer coupled 6AU6 driver, and a 
GANG resistance-capacitance coupled speech amplifier.. The "audio" gain is 


a’ potentiometer control of audio input to: the driver. stage. Negative feed- 
back between the modulation transformer . secondary and the cathode of the 
driver stage does much to correct transformer distortion, minimizes audio 
resonance tendencies, and allows a degree of overmodulation limiting by the 
saturati on characteristics of the ‘audio transformer with a minimum of dis- 
tortion. When the "cw-phone” switch is ‘in the "cw" position the secondary 
of the modulation transformer is shorted and the screens of the 807 tubes 
are opened. The’ “phone" position removes the short and applies. screen vol- 
tage from the high voltage bleed-divider tap to the 807 ' s. Sections of the 
high voltage primary "plate" switch and the “cew-phone" switch are inter- 
counected in the keying circuit so that the keying circuit is opened when - 
ever the "plate" is off and the "cw-phone" switch is in the "phone" posi- | 
tion. This eliminates osgillator interference while listening to a station 


operating on the same’ frequency as the Viking II. Frequency response 


providesexcellent quality with ordinary crystal communication, microphones. 


The POWER SUPPLIES: The Viking II has three separate power supplies: 


“The 6AL5 BIAS SUPPLY furnishes. approximately 75 volts bias to the 6146 gria 


circuit, 35 volts bias to the 507 modulator grids and 25 volts bias to the 
6AQ5 buffer-frequency multiplier. 


The 5V4G LOW VOLTAGE SUPPLY furnishes-power to:all. filaments and 260 to 280 
volts (loaded) to the RF exciter and 6AU6 audio amplifier stages. The L.V. 
power transformer is rated ‘hd 99 ma. D.C. at the aigh. potential terninals. 


. The HIGH VOLTAGE SUPPLY furnishes 620 to 660 volts (loads 2d) to the 6146 


final amplifier and 807 modulators. The parallel 5R4GY tubes and 10 henry 
choke input filter provide good regulation in the operating range of the 
Viking II. The B-side of the H.V. supply. is above ground potential by the 
6146 meter shunt voltage (100 millivolts full scale). 


; METERING : “The cathode currents of the oscillator, buffer, and modulator 


may be read on the meter when the meter switch is placed on the indicated 
position. The 6146 power amplifier combined screen grid and plate currents 
are read in the "pit" position, and the 6146 grid current is read:in the 
Moria" position. “All shunts are cut for 100 mv drop for a full scale meter 
indication. The "ose" or "grid" currents are read on the lower 0-25 ma 


_ scale, the "ofr" current on the upper scale (assuming 50 ma full scale), 
and” ‘the "pit" and mod" current:.on the ma 0-500 upper scale. 


, KEYING of the VIKING | it ‘is done in. ene 6AU6 obeet atos Bathoge circuit. 


The keying’ circuit is broken by the.H.V. switch (off position) on phone 


‘operation as previously described under "Modulator", so the RF exciter tune 
up must always be done in the "cw” position of the cw-phone switch. As may 


be expected with any conventional oscillator keying, the quality of the 


fs. 


LO. 


ll. 
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keyed character may depend slightly on the oscillator tank tuning when 


"straight through" operation is used. The oscihlator tuning control can 
be adjusted for clean stable keying. 


VFO EXCIPATION: The "0" position of the crystal selector switch connects 
the VFO receptacle at the rear of the chassis directly to the 6AU6 oscil- 
lator grid through approximately one foot of RG59U cable. An isolating 
condenser of 50 to 150 mmfi is necessary between the VFO and Viking II in- 
put unless the VFO has a capacity coupled output (the Johnson VFO may be 
directly coupled). 6 volts of 40 meter RF at the grid of the Viking II 
6AU6 oscillator stage will drive the final to full excitation on 10 meters. 


' The lower frequency bands require less VFO output: The VFO frequency range 
should be nominally the same ag the crystal frequencies which would’normal- 


ly be used. There is a denver of overdviving the 6AU6 with a VFO. Grid 
blocking actually reduces the. effectiveness of the stage to the point where 
it attenuates the input signal greatly. rather than passing or amplifying 
the, input signal or generating the required harmonics. 


When the Viking II is fed with.a VFO, it is-well to remember that the spec- 
ified voltage is that at the Viking IZ GAU6 grid and that a transmission 
line must be loaded in a rauner to provide the required voltage at the grid 
of the 6AU6. An example of this problem is a four foot length of RG59U. 

It will appear as approximately 85 mmfd of shunting capacity at the VFO oute- 
put and should be treated as such at frequencies below 10 me unless exces- 
cive VFO output is available and the attenuation of the transmission line’ 

is desired. 


The VFO must be shielded enough so that feedback does not exist between the 
transmitter and.the VFO, Monitoring a VFO driven transmitter snould pe 
cone more carefully than usually necessary with crystal Operation, Keep 
the VFO and transmitter decoupled from the monitoring receiver to avoid 
overloading the receiver. Receiver blocking or local oscillator shift due 
to overloading often causes an unreliable indication of transmitter keying 


Or frequency... 


“The. VIKING Ir? ds an EX EXCITER for a LARGER TRANSMITTER: 


" 
When the Viking TI is “used. as an RP axeiten ae hua and loading pro- 
cedure will be essentially the same as used with normal transmitter opera-~ 
tion, The output of the Viking II can he Jink: coupled to the grid stage 
of the power amplifier. Fnough power should be, required at the power amp- 


lifier grid circuits to load the Viking to at least 30 watts. Shunt 


dissipating resistors can be added if the grid requirement is too small to 
load the Viking IL, sufficiently. 


. Conversion of the Viking II Modulator to serve as an audio driver is shown 


on the following sheet. Figure A suggests how a switch or transfer termi- 
nal board may be used to connect the Viking II modulator to drive the grids 
of a larger wodulator directly and allow. normal Viking II operation upon 
switching or moving the transfer. jumpers to the alternate position shown. 
Figure B shows the connections for feeding the larger modulator grids ° 
through a 500 ohm line and audio driver transformer. A hole may be punched 
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FIGURE A 
DIRECT GRID CONNECTION 


The 500 ohm Modulator driver connections are 
shown in FIGURE B on the other side of this sheet. 


VIKING II MODULATION TRANSFORMER CONNECTED TO DRIVE 
LARGER MODULATOR WITH SWITCHING OR TRANSFER ‘POR NORMAL bball a 


Refer to Figure 2 at the rear of the book for terminal locet zens. The 
yellow and gn-yel modulation transformer leads in Figure a and the yellow 
and rd-yel leads of Figure B must be disconnected from present terminations. 


A 4 circuit 2 position switch may be mounted on the side of the chassis 
above X4 or a transfer terminal block may be mounted on the cutside rear of 
the chassis. No attempt will be made to provide mounting details as avail- 
able erectus or terminal boards will differ markedly. Steatite switches or 
terminal boards should be insulated for 1L200V between terminals. 


Ra, Rp, or Ro may be choscn to load Viking II Modulator if quality is im- 
paired by light loading. 


Negative feedback components, R9 and C5, shown in the Viking II schematic, 
must be replaced by those shown in sketches. 


Permanent connections for exciter operation can be made as indicated by the 
closed circuits in the switch positions shown above, eliminating the switch 
or transfer board. 
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in the rear of the Viking cabinet to bring out the audio leads conveniently 
either directly or through an appropriate connector. 


_ Connection of the Viking II as an audio driver in a permanent installation 


suggests itself in Figures A and B, The switches are shown in the driver 
exciter position; permanent connections can be made ignoring the alternate 
normal Viking II operating position. The ,secondary winding of Figure B may 
be isolated from B+and grounded which will eliminate the need of the 0.1 
mfd D.C. isolating condenser. 


ANTENNA RELAY OPERATION 


The twin ceramic terminals on the rear of the chassis provide 115V AC for 
operation of an antenna relay. The terminals are energized only when 
switch SW2 (high voltage switch) is “on”, The antennd relay coil or other 
load connected at this point must be insulated from ground. Fuse Fl pro- 
tects the circuit from accidental overload. 


C Viking II Tuning Details 


TYPICAL TUNING: 40 METER tuneup procedure will serve to acquaint the oper- 
ator with the usual steps involved. Deviations of procedure for other 
bands will follow. Before turning on power make the adjustments a through 
j, then proceed as indicated: 


Connect a good ground wire or counterpoise to the ground terminal at the 
rear of the chassis. If there is some question of ground effectiveness 
read the section "How to Obtain a Good Ground" under the Pi Network tuning 
and Harmonic Suppression topic on page 16. Connect an antenna or dummy 
load to the output receptacle at the rear middle of the chassis. 

Plug in a 7.00 to. ca 30 me aL. in ed Eee 1 of the crystal selector 
socket. 3.5 to 3.65 me crystals are usually very satisfactory, 1.750 to 


1.825 me crystals may be used but Mish caution as it is possible’ to obtain 
output at 5.250 to 5. 475 -me. re ee 


Set the "crystal" dial on "0". 
"Band" on tho", | 
"Drive" Sts 

"Final" on "0" (Full tank in). 
"CW -phone" on "ow", 

High voltage "plt" vb dndmeak is fara: 
“Coupling” on) "2%, 


"Final Coupling" on "0", 


“Ky 


aie 


"160" switch on “out". 


Approximate settings of the oscillator and buffer may be obtained from tun- 


‘ing curves on the sheet following page 10. 


to 
Throw "fil" switch SWl on. This applies/all voltages except plate and 


screen voltages for the 6146 final and 807 modulators. 


Turn "crystal" to position 1. The "ose" current should drop perceptibly. 


Turn "meter" to "bfr" and advance "drive" to about. position 4 in the clock- 
wise direction. 


Tune "oscillator" slowly for a rise in buffer current. Adjust timing for 
buffer current. In some causes a slight dip of buffer current may occur 
betyween two maximum current points. This is true with very active crystals 
or a strong 6AU6 oscillator tube, Correct tuning, when this occurs, is 
usually on the dip between the maximum points. 


Turn meter to "grid" and note 6146 grid current. If it should be over 8 ma, 
reduce it at once by turning "drive" counterclockwise. Usually there would 
be no grid current at this point but the buffer tuning could happen to be 
nearly correct. 


Tune “buffer" for maximum grid current % neha han grid reading below 8 ma, 


by means of the "driver" control. After “buffer” has been properly ad- 
justed, turn "drive" to its 0 position. 


Turn meter to "plt" position and "plate" on. Turn "drive" clockwise until 
plate current rises to HOO ma. 


Tune final toward 100 until plate current dips ehalaai: Be certain that the 
final is tuned to the first dip in plate current thus assuring that the 
amplifier is tuned.to the fundamental and not to a harmonic. 


Turn meter to "grid", and touch up buffer tuning for maximm ¢rid current. 
Advance: "drive" until 6 to 8 ma of grid current is noted. Turn meter to 

is | " { 

Ge 


Proceed to load the antenna by advancing the "coupling" control toward 
higher numbers until the “pit.” current is around 200 ma. Retune "final" 
for a dip and again advance "coupling" and retune the "final" for dip until 
around 200 ma or slightly less is again read under cesonant COMME LOREE 


A. minimum coupling capacity equivalent to that of ee 6 of “eoupling” 
should be maintained in any case on 40 meters. ..The antenua is usually 
out of the range of the Viking II if less than a total of 150 mmfd of, out- 
put capacity is required on 40 meters. If. "coupling" is: turned to 0) 
"fine coupling” should be advanced no further than 60 on LO meters in step 
eae : 
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TABULATED DATA 


Typical conditions, amplifier fully loaded into 50 ohms resistance 


Curve No. 1 
Final i Coarse Fine 
Freq. Tuning Setting Coupling Coupling Remarks 
30 MC 98.5 ma 55 160 Meter Out 
28 95 Z 395) i. 
21 88 7 48 
14 77 6 45 i 
51.5 4 98 # 
3.839 20 2 74 si 
3.610 15 2 70 4 
3.610 79 rh 100 160 Meter In* 
1.994 23 4 38 Py 
1.805 11 3 50 
*Not fully loaded 
Curve No. 2 
Minimum 
M. O. Voltage 
MO or XTAL Oscillator Buffer Buffer P. A. Grid Required For 
Freq, Setting Setting Output Freq. M.A. P. A. Grid M. A. 
MC MC 
15 MO 92 86 30 6 ma. 0.8V 
14 85 1h) 28 0.95 
0.95 
1.95 
12.8 77 62 25.6 6.4 
10.8 51 20 21.2 1.4 
9.34 23 
9.07 17 
7.00 XTAL 85 75 28 
7.00 MO 85 75 28 5.6 
Curve No. 3 
7.6 MC 88 100+ 22.8 6 ma. 
7.0 79 85 21.0 XTAL 
7.0 79 85 21.0 22-'N; 
6.0 58 58 18.0 7.0 
5.0 25 25 15.0 XTAL 
Curve No. 4 
Tas 83 93 14.6 6 ma. 1.4 V 
7.0 80 86 14.0 eh ee 
7.0 80 86 14.0 XTAL 
6.0 60 61 12.0 1.4 V 
5.0 26 16 10.0 XTAL 
4.95 23 98 14.85 XTAL 
4.80 16 4 9.60 XTAL 
Curve No. 5 
8.0 100 98 8 6 ma. 1.0 V 
7.6 90 85 7.6 PON 
6.0 67 42 6.0 45 V 
5.0 34 0 5.0 XTAL 


NOTE: The use of 80 meter crystals and doubling in the oscillator stage 
is satisfactory for 40 meter operation. 


Curve No. 6 
4.53 85 100 4.53 6 ma. XTAL 
4.00 72 87 4.00 XTAL 
3.5 52 66 3.50 2 
3.0 22 34 3.00 eV 
2.8 5 1 aN 
Curve No. 7 
2.4 73 97 2.4 6 ma. SN 
Z3 65 87 2.3 x e's 
2.0 38 SA 2.0 oo. ve 
1.9 30 50 a) 35 V 
1.8 15 34 1.8 45 V 
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Turn "fine coupling" toward high numbers until the "plt" reading rises to 
about 250. Dip the plate zurrent with "finel” adjustment again and follow 
this procedure until a desired plate current between 250 and 300 has been 
reached. A slight broad dip of 15 to 30 ma should be maintained when tun- 
ing is complete. Complete lack of a dip indicates over-coupling with 
accompanying inefficiency and poor harmonic rejection. If the desired 
coupling cannot be obtained with the "coupling" setting of step w, turn 
the "fine coupling" to O and advance "coupling" another step (normally 

not beyond 6 on 40 meters) and readjust "final" and "fine coupling". 


C. W. OPERATION may now be carried on by simply plugging in the key. Check 
+ 


o be sure the 6146 plate current is not over 100 ma with the key up before 
operating., If -keying is slightly erratic, retune the "oscillator" slightly 
until keying is ‘crisp and clean. 


160 METER TUNING: roceed as on 40 meters with the following exceptions: 


"160" switch on "in" (do not turn until “plate” is off). 

e 
Use 1.8 to 2.0 me crystals in crystal socket position corresvonding to 
Vorystel setting, 


Final tuning will be very broad. With high impedence antennas the "final" 
may be against the stop on the "0" end when resonance is indicated. In 


‘this case leave the main dial at "O" and advance "coupling" toward higher 


numbers. Do not advance "coupling" beyond 6 the "fine coupling" beyond 50 
in any case. <A further reduction in output capacity indicates thet the 
antenna terminal impedance is out of the range of the transmitter. Although 
you may feel the tank is out of resonance, the circuit is so broad that good 
resonance conditions still exist and its efficiency is not impaired. 


G0 METER TUNING: 
"160" switch on “out” ("plate" off while changing). 
Use 1.75 to 2.0 mc or 3.5 to 4.0 me crystals. 


Do not attempt to reduce "coupling" beyond step 6 nor "fine coupling" be- 
yond 50 in cases of higa antenna impedance again as in the case cf 160 meter 


‘tuning. 


20 METER TUNING: 


7.0 to 7.2 me, or 4.666 to 4.8 me (14.0 to 14.4 me harmonic) erystals may 
be used. 3.5 to 3.6 me and 1.750 to 1.8 me erystals may be used but caution 
must be exercised as it is possible to obtain output at 10.5 to 12 me. Re- 
cuced drive will be noted with the latter crystals. : 
In nearly all cases of 20 meter operation the "coupling" switch can be set 
at { and loading accomplished by "fine coupling" alone. The "fine coupling” 
shoul@ never be advanced beyond 4 setting of (0 for 20 meters with "coup-. 
Litig et: 7s 
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15 METER TUNING: 


P.O Pou, 151 me crystals are preferred. 3.5 to 3.575 me crystals may be 
used with limited 6146 grid drive. $s 


<0 see "coupling" at 7. The "fine coupling" control should never be advanced 


beyond 89 in any case on 15 meters. 
10 and. 11 METER TUNING: 


7.0 to.7.425 me or 6.74 to.6.8075 me crystals are recomuended. 14.0 to 
14.85 me or 13-48 to. 13.615 me crystals (usually harmonic cut but oscillate 
at 1/3 of their indicated frequency in the Viking II) may be used with 
somewhat lower final drive. 3.5 to 3, 125 mc crystals will drive the final 
(5 to 6 ma grid current) but caution is nécessary as 24.5 to 25.9587 me out- 
nut is possible.. 


Set "coupling" at 7. . Do not advance "fine coupling” beyond 90. 
Touch up tuning. Final will have petting, Bean 100. 
If difficulty is experienced in obtaining a "grid" indication on the 10, 


11, and 15 meter bands due to weak crystel activity or double peaks on 
buffer current tuning, the "plt" current may be used to determine the ini- 


tial settings as follows (this.procedure is rarely needed as the Viking is 


normally very easy to tune on these banis): 


Tune oscillator stage as usual. 


“Pur. “drive” to.0, 


Turn "meter" to “ple, 

Turn "plate" switch on. 

Turn "driver" up to about 4 while veel the plate current. 

Tune buffer and oscillator to maximum plate current, limiting tne "vit" 
reading to 150 ma by means of the “drive” control during tuning. Do not 


leave "plate" on while final is untuned for periods of more than 1 minute. 


Turn "plate" switch off and check "grid" current. Log settings if diffi- 
culty.is anticipated in retuning under the same conditions.. 


PHONE OPERATION: 

bee yeaa Th An. "ow" position. 
Turn. the "plate" switch off. 

‘ium, “chamevoeleen to "phone" 


Turn’) "eadio” to "Oo", 


Turn "plate" on. Jf squeal is heard,turn "plate" off immediately and re- 
verse BOT plete caps. Before doing so, be sure the high Lisi ad BN 


' a a a ee ae 


Connect a high impedance crystal or high ae dynant 6 an ae to the 
connector marked "mic". 


Turn ineter switch to "mod", The modulator no signal current should be be- 
tween 60 to 80 ma. 


Talking into the microphone, advance audio until the "mod" current rises 
‘to: 159 to 175 ma on audio peaks. 150 to 175 ma of modulator current corres - 
ponds to 100% modulation, Antenna current will advance 15 to 20% witn 100% 
sustainei modulation. Do not tone modulate the transmitter near full vay 
lation for periods of more than two minutes as the power supply loading 
will be excessive. A small downward reading of "plt" is normel during modu- 
Lation. 


VFO OPERATION: 
Review the discussion of VFO excitaticn under "Tneory of Operation". 


Plug the VFO output cable to the VFO coax receptacle at the left rear of 

the Viking II chassis. A 50 to 150 mmfd isolating condenser may be needed 
in the center conductor of the connecting cable. to prevent the 6AUS grid from 
from being short circuited if the VFO output hes a.vontinuous D.C. path to 
ground. 


Use tne VFO in the same manner as crystals are used for output on the band 

selected. Only two volts of 160 meter signal at the Viking II GAUG grid 
“will drive the transmitter to full output on 160 to 80 meters. ‘The 160 

metér VFO signal will also drive O meters satisfactorily. Six volts of 
oO .meter VFO excitation at the 6AU6 grid will be sufficient to drive the 
Viting IT to full output on all bands, 40 meters through 10 meters. The 
R.F. Voltage at the SAU6 grid should be limited to a value of less than 

15 or 20 volts to prevent the stage from ben hiciniae te ‘ 


It should he borne in mind uae any teaceacy of a VFO to chire ov drift 
is multiplied when the transmitter's output frequency is two, three, or 
four times the V.F.0. output. 


Zero beating a received a agen in ew operation is accomprished. oy simply 
closing the key (with "plate" off) and adjusting the VFO for a zero beat 
with the received signal in the receiver. If the coupling of the Viking 
II exciter stages to the receiver is so close that the receiver tends to 
block, the exciter stage can be disconnected from the VFO by tuning the 
“orystal" switch to the #5 or #6 vacant crystal positions while adjusting 
the VFO. (Enough VFO coupling takes place in the #i and #2 position to 
excite the 6AU5 somevhat) 


Fete beating Siene.s in phone operation is done by turning the "“phone- 
ew" switch to "cw" and proceeding as described previously. In cases of 
‘very weak signals the receiver Bid may aid in making the VFO zero beat 
‘setting. 
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‘The pi cunts Monpt te network in the Viking 11 is i oie to load the fi- 
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D Viking Il Pi-Network Tuning and Havas suppression 


whee 


.nal amplifier into antenna resistances of nominally 50 to 600 ohm through- 


out its frequency range. In addition, it is capable of “tuning out" series 
antenna reactances up to several hundred ohms to complete a good match to 
most. unbalanced antenna systems. ‘The range of antenna impedances which may 
be matched by the pi network at frequencies higher than 7.0 mes. extends 
from sitions cdew 25 xe 2000 —. 


When the Pa Me is well, grounded and properly tuned, the harmonic 
suppression is excellent, generally much better than other conventional 


methods of antenna. coupling. This should be of interest to amateurs af- 
flicted with TVI or other high ad tl PELE SES ARES Fe Ge ene 


r Importance of ending 


To obtain proper tuning, coupling and harmonic suppression with any trans- 
mitter antenna coupliig sysvem, the part of the circuit Seeegyee to oper- 
ate at RF. ground potential wust be at RF ground potential. A “room full of 
RF" is evidence that a high RF potential exists on something in or near the 
room. In many cases the source of RF is the transmitter's chassis and 
power.cord. This condition is very. undesirable for several reasons. ‘The 
power cord is very closely coupled to the chassis by the electrostatic 


Shields of the power transformers. Three objectional factors which ob- 


viously arfect the loading of the transmitter when poor grounds are in- 
volved are: 


The impedance. that the output terminal of the transmitter looks into in- 
cludes not only the true antenna to ground impedance as presented by the 
antenna feedline but also the transmitter chassis to- ground impedance. 
This additional impedance in some cases will raise the apparent antenna 
impedance to such a high value that it carinot be loaded by the pi network. 


Part of the tansmitter's power is lost in the ground system due to radi- 
ation of the ground lead, power cord or cabinet. Tnis power is quickly 

dissipated. in surrounding objects and contributes nothing to effective 

radiated power except to distort the antenna's normal field pattern. 


It is conventional, in designing a transmitter, to bypass harmonics or any 
possible sources of stray high frequency currents to the chassis on the 
assumption the chassis will be kept as near ground potential as possible. 
When a high impedance is presented to these currents at the chassis they 


‘are able to radiate to some exteat rather than be: Peapod harmléssly to 


ground. 


How. to obtain.a good ground: 


What may appear to be a good ground at one frequency may prove to be a poor 
ground at another. A single ground lead may have "standing waves" on it 
due to its length. While it may seem difficult to obtain a good ground over 
a wide range of frequencies, it can be done and will be well-worth the 
trouble when increased radiation efficiency, ease of antenna loading and 
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reduced TVI and BCI are considered. There is also reduced danger of damag- 
ing microphones, reccivers and other waiter iat equipment with excessive 
RP fields. 4 

Avoid using the "cold" side of the power line, power line conduit or gas 
lines for RF grounding. Some suggestions which may help to obtain a good 
ground. are: 

Water pipes or metal building structural jnembers are usually edt sources 
of. earth’ ae i xi 


Use Hendy “eBndtie dics (A or larger) between the connection at the ground 
point and ue transmitter. Copper ribbon is excellent for this purpose. 


The use of several ground leads, each of a different length and select2d 
at random may be helpful in keeping grounding impedance low at the trans- 
mitter, even though the transmitter is some distance from a true earth 
ground. The possibility of obtaining an effective ground at any frequency 
throughout: the transmitter's range is quite good. If at any one frequency, 
one of the ground leads presents a low impedance at the chassis, the chas- 
sis is effectively grounded, By. changing the length of one of the ground 
leads experimentally, a good ground can often be obtained at a frequency 
which has been troublesome. In bringing several leads to the transmitter, 
small closed loops near the transmitter or antenna feed line should be 
avoided. Inductior fields will tend to raise the impedance of the ground 
leads. “ye , ‘Gs 


In:.cases where it ‘is impossible to obtain a good prces Mite connecting 
the transmitter chassis to some system.of conductors having a very low 
effective impedance to ground compared. to the antenna impedance may be 
helpful. Usually this artificial "ground" takes the form of a system of 
radial wires spread’ horizontally on the floor,ia gridwork of wires, or a 
large metal sheet on ‘the floor below the transmitter.: To be: ‘ercecvave, the 
minimum area covered by the metal conductors should be ‘roughly ‘equivalent 
to a square, the length OF one side of which approaches a quarter wave- 
length. This system of "grounding" should be experimented with before com- 
mitting the location of any permanent ARE SB LHR AGn we 


A simple counterpoise made up of a single 1 wire attached to. the ne may 
be helpful. ‘On LO méters a length of 6 to 8 feet may be attached and the 
open end cut off 4 inches at a time until the.chassis becomés "colder" 

The open wire may be allowed to drop along the floor although its open end 
will be somewhat "hot". 

A rough check on the effectiveness of Bid vBhswitter ground may be made 
by touching the chassis while watching the PA cathode current and erid cur- 
rent with the transmitter operating.,into its antenns. A change in current 
upon touching the chassis is indicative of an ineffective Byound. Lf 6 
neon bulb, held between the fingers, can be ignited by touching a@ contact — 
to the chassis, the RF present. is.excessive and is another indication of an 
jiheffeective ground, In cases where the, transmitter is feeding a low imped- 
ance antenna, the test by touching. the chassis is more reliable since 50 

to 60 volts is required to ignite the neon lamp. 
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Loading Random Antennas with the Pi Network: 


With the transmitter chassis well grounded, correctly designed antenna 
systems having relatively "flat' unbalanced feeder systems, can easily be 
loaded by following the instructions already: given, provided the antennas 
terminal impedances fall within the range of the pi network. Feeding 4 
balanced system with a feedline over a quarter of one wavelength long, may 
prove to be surprisingly successful if the transmitter chassis is held at 
ground potential. The. transmission line between the transmitter and 
antenna will tend to assume a partial balance at the antenna. Some stand- 
ing waves will result but mey not be excessive. Methods of changing from 
an unbalanced to balanced transmission. system are discussed in the ARRL 
Radio Amateurs Handbook and devices for accomplishing this change over the 
amateur bands are beginning to be available cormercially. 


Antennas having random Lengths, hae feed points and various types of 
eed lines will exhibit widely different resistance and reactance chara- 


|. teristics... It is well to remember that the feedline is..a very important 


part of the system. A commun example of the random antenna is a horizon- 
tal wire fed by a single wire feed line. ‘The feedline in this case actu- 
ally becomes part of the radiating system. An ‘antenna of this type can, 
in most instances, be féd by the pi network directly but there aie crit- 
ical. dimensions where tne antenna series reactance (inducive or capaci - 


tive) becomes too high and the antenna resistance can become either too 
high or too low to be matched by the pi network. 


Antennas with high terminal resistance or reactance can usually be recog~ 


_hized while loading the final stage of the Viking If. The final amplifier 


is normally loaded by reducing the output coupling capacitor (C30) in small 
steps, retuning the amplifier to resonance ¢€ach time. This results in an 
increase in PA cathode current and is continued until full loadiug is 

chieved. If however, a point is reached where decreasing the output 
coupling capacitor (C30) does not result in a marked inerease in PA ecath- 
ode current and the PA is not fully loaded, the antenna can be assumed to 
have ‘a high muLanasciainith or reactance at this frequency. 


Antennas with Vow atte impedance (resistance and ee both low) 
can usually be recognized by a noticeable lack of coupling condenser effect 
in the range of settings normally used at the operating frequency. There 
will be little or no detuning evidenced as the coupling control is changed. 


Several things can be tried in an effort to bring the antenna system into 
the tuning range of the pi network: 


- Change the Length of the feeder line:between the antenna and transmitter 
experimentally 1/8 to ah wavelength. ue 


Change the point of connection of the feedline to the antenna 1/8 to 1/4 
wavelength. 


Change the Be a eet 1/8 to 1/4 wavelength. Antennas shorter than 
1/8 wavelength (antenna and feeder) may be difficult to load. ‘They present 
a high capacitive reactance to the transmitter output terminals, 


i ion es 


Effective antenna lengthsin the vicinity of 1/2 wavelengths will in general. 
exhibit characteristics of high resistance, high reactance (inductive or 
capacitive), or both. 

"Load" the antenna feeder by placing an inductor or capacitor in series to 
cancel out the reactance of the antenna feeder. This may require consider- 
aole cut and try and will affect only the reactive component of the antenna 
impedance. However, it can prove useful in some cases. 


L type matching networks of inductance and capacitance may be used to aid 
impedance matching. Much discussion of this more elaborate method of 


bringing the antenna impedance within the range of the pi network could be 


included, however, the few cases where it is necessary do not justify in- 


_elusion herenh. Textbook and handbook discussions will be helpful if work 
along this line is pursued. There is danger of resonating the coupling 


condenser of the pi network when using an external coil. This should be 
watched as excessive voltage built up across the coupling condensers can 
cause damage. Improper coupling or loading will take place under these 
conditions. 


Dangers to be avoided and hints which may further aid in harmonic and TVI 
reduction. 


When loading high impedance antennas thereis a temptation to "squeeze" the 
last watt into the antenna by opening the coupling condensers as much as 
possible. Harmonic suppression is dependent, to a great extent on the 
amount of coupling capacity in the circuit. It is wise to use as much 
coupling capacity as practical at all times.” “The pro} proper amount of coupling 
when the antenna impedance is high, can be conveniently determined by hold- 
ing a neon lamp against the antenna feeder. The coupling condenser can then 
be opened until little increase in glow is noticed when the coupling conden- 
ser and tuning controls are adjusted for maximum output. A deerease in 
coupling capacitance beyond this point may cause a higher plate current 
reading due to reduced plate circuit efficiency. Higher harmonic output 
will also result as the coupling capacity is reduced beyond the point where 
the output has leveled off. The random antenna system may present a more 
favorable impedance to harmonic output than the output on the fundamental 
frequency; hence it is well to use as much coupling capacity as is practical. 
It is well to remember that the amount of coupling capacitance needed is 
dependent on the operating frequency. For example, 2,000 micro microfarads 
at 3.5 mes. corresponds to 160 micro microfarads at 28. O mes. These are the 
values necessary to couple resistive loads of less than 50 ohms, at the 
frequencies stated. 


The low frequency bands (80 to 160 meters) may present the danger of doub- 
ling in the final stage when the antenna impedance is high. tf the coup- 
Ting condensers aré reduced to values comparable to the canacity of the - 
tuning condenser (C29) the net plate tuning capacity is reduced, as these 
condensers are effectively in series, and it becomes very possible to 
inadvertently tune to the second harmonic instead of the fundamental of the 
intended output frequency. To ayoid doubling in the final, the initial 
tuning should be done with ell the output coupling capacity in the circuit 
and the final tuning control starting from its zero setting. The first and 
dip of the amplifier cathode current, as the tuning control is advanced 
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from zero setting, is the resonant point for the fundamental output 
frequency. As the coupling condensers are reduced the tuning control 
should be reset, toward zero, for minimum cathode current so that the 
original plate circuit resonant frequency is maintained. Avoid reducing 
the coupling condenser values below the point where the output. levels off 
as discussed previously. No danger of doubling in the final will occur if 
the proper tuning method is followed. For some high impedance coupling 
conditions on the low frequency end of the 160 meter band, much of the out- 
put coupling capacity may be out of the eircuit as the antenna is loaded 
and the tuning control may approach the maximum tank capacity setting 
(dial zero):and tend to go beyond. The amplifier.is quite broad on 160 
meters and if, under these conditions, the tuning control is left at zero, 
the output coupling capacity can be reduced slightly more as more output 
is indicated by a neon lamp or plate current increase. Even though the 
amplifier seems to be out of resonance, it will still be resonant, unless 
the output coupling capacity has been reduced excessively, and the effi- 
ciency will be quite good. 


If the power line voltage is low or the high voltage rectifiers have low 
emmission, the loaded plate current may not reach the normal value. This 
condition should not be cunfused with the inability of the pi network to 
load an antenna system. 


Coupling to balanced antennas: 


-Balanced antennas such as center fed "Zepps", beams and folded dipoles 
normally use a two wire transmission line and should have equal voltages, 
- 160 degrees out of phase, avplied to cach feedline terminal. Since the 


output of the Viking II.is single ended, unbalanced, a coupler is required 
for balanced antenna systems. _A simple coupler for this purpose is shown 


_ below. The tank circuit is resonant at the operating frequency and can 


be excited by a coavial line’ and coupling link. Line impedance is not 
critical although 52 ohm line ee be most desirable if a JOHNSON Low Pass 
Filter is to be used. 


Feedpoint impedance of the coupler is adjusted by means of the iaductor 
taps. Final amplifier loading is adjusted with the transmitter output 
coupling controls. La 


Tuning of the coupler can be made quite broad by making the L/C retio as 
high as possible (low "Q") while still permitting the désired loading. In- 
ductive reactance of the coupling link may make it impossible to reduce the 
SWR of the coaxial line to or below 11/2 to 1: If so") the ‘Link circuit 
may be made series ‘resonant = accling capacitor Cl as snuown on the follow- 
ing page. : ; ' : 


a Ee 


Use of low pass filters: 


Depending upon how it is tuned, 2nd harmonic attenuation of the Viking II 
amplifier can be as high as 30 db. Since this will permit operation in 
many locations without television interference, the JOHNSON 250-20 Low Pass 
Filter. is not an integral component of the Viking II but is available as an 
optional accessory. This filter will-provide an additional 75 db or more 
harmonic attenuation.with insertion loss less than .25 db. Characteristic 
impedance is 52 ohms, power rating 1 KW. | 


The low pass filter mey be inserted in the coaxial line between the trans- 
mitter and the antenna coupler. Coaxial connectors are used at the trans- 
mitter and at both enus of the low pass filter to preserve the shielding 
provided by the coaxial line. .It is important that the standing wave ratio 
on the coaxial line be maintained at 1 1/2 to 1 or less, therefore the im-~ 
pedance of the line between the Viking and the coupling link should be the 
same as the characteristic impedance of the filter, (The JOHNSON 250-20 is 
52 ohms.) ‘The section of coaxial line between the transmitter and the low 
pass filter should be as short as possible and el ectrical quarter waves 
should be avoided. An RF bridge for measuring SWR will prove invaluable for 
both initial set-up and for operational checks. Construction and applica- 
tion of a simple bridge are covered on pages 486-489 of the 1952 ARRL Hand- 
book. 


An end fed half-wave antenna may present loading problems, both from the 
standpoint that its impedance is higher than can be matched by the pi-net- 
work amplifier of the Viking or that the low output coupling capacitance us- 
ed redu¢es inherent harmonic attenuation below tolerable values. ‘Therefore 
the use of a half wave antenna may create TVI problems while other antennas 
prove perfectly satisfactory. The end fed half wave may be loaded and 
television interference suppressec by using the following coupling circuit. 
The coupling tank is resonant at the operating frequency and the unloaded 
"Q" should be quite'‘high for an antenna an exact half wave long. 


eft. 


T= = cag et ot | __250-2 20 0 |Z SS cL: 
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E Trouble Shooting 


SCHFMATICS, PHOTOGRAPHS, AND CHARTS aid greatly in trouble shcoting; use 
thems) Part a) ands t3 Kt typical voltage, current and winding res einai 
values; individual ‘tranaud buere may vary somewhat from the values siuown 

but generally no more than i0 to 20%. Parts 4 through 13 list symptoms 

of trouble and suggestions for their location end cure. 


Figures 9, 10, 11, 12. and 13 on the last sheets of this book will faectli- 
tate component and wire Location in the Viking ITI. 


BE CAREFUL when making HIGH VOLTAGE Heelteulnit ae | DO NOT TAKE CHANCES, 
Do net depend on the bleeder resistor to drain the high voltage condenser 
but use 4 well insulated screwdriver to short any high voltage point to 
chassis oy first grounding the screwdriver to the chessis and bringing 
the shank to the terminal to be discharged. 


All power supplies must be off and discharged before making ohnmmeter 
measurements. 


Typical Viking II vcltages and currents with the 6146 Final. loaded into a 
50 ohm Load: 


CW operation Vi5V 60 cycle ac, input voltage nome nines dl made with 20,000 
ohm, volt voltmeter. 


Wrequency 28 .268 


PA, screen and plate current 300 ma 

P.A, grid current 6.0 ma 

P.A. plate voltage Pi uO) 

P.A. sereen. voltage +195 

PA. grid bias (total) -97 V (-77 V no sig) 
Power output | 135 watts 

Buffer current 20 ma 

Oscillator current | 8.0 ma 

Low Voltage B+ + REO 

Bias Supply Voltege -60 V (with 8.0 ma 61h6 grid 
current ) 

6AQ5 fixed bias eM a4 i 
807 fixed bias -37 V ‘ 


STO Nee 


6AU6 speech amolifier (socket XL) sereen voltage *°88 v (no sig) 


6AU6 speech amplifier plate voltage (TORN , 
GAU6 audio driver (socket 2) screen voltage 1750. V M 
6AU6 audio driver (socket 2) plate voltage Onis! 7 


Di 


Phone operation with the above input conditions. Only readings which 
vary significantly from cw operation or apply only to phone operation 
are recorded. Approximately 30% modulation was applied during measure- 
ments. 


P..A. screen and plate current 230 ma 
P. A. plate voltage “> 620 V 
P. A. sereen voltage +185 V 
Power output 110 watts (carrier and side 
bands ) 
102 watts (no signal) 
- Modulator 807 screen voltage | +360 V 
Modulator cathode current 90 ma (75 ma no signal) 


YL) P1731 


T2 P1893 


The no signal "mod" current should be between €0 to 80 ma. 
This may be adjusted by moving tne tap nearest the rear of the 
chassis on the high voltage divider R13. (WITH POWER OFF) 


Transformer and choke winding resistances and open circuit voltages. 


Winding | Color of Leads _ Resistance Open ckt ac voltage 
(112 V 60 cy input) 
Bey die te PS black to black 1.0 ohms tee 
secondary red to yel-rd 105 865 volts 
yel-rd to other 96 . B65 
red 
115V pri. black to black 2.5 AM 
L.V. sec. Ma to yel-rd 97 | 298 
yel-rd to other ri) 296 
rd 
Bias sec. blue to blue 6 Tho 
Fil green to green less than .1 6.4 
LV. rect. brow to brown re Dial 
H.V. rect. yel to yel ven mht? Die 


Rey et ae 


Ll P1783 


L2 P1501 


L3 P178h,. 


T5 P1598 


Th P1992 


_Winding Color of Leads Resistance Open ckt ac voltage 
~ (112 V:60 ey input) 


‘-L.V. choke sears ee 280 - 
Bias choke ~, Pie eR Open circuit 
1000 cycle inductance 
Audio pri. . red to blue. aN | “ BRBYOR, Mey al 
Sec, blac’ 9 yel 11Lo 
black to green 4.05 
Mod. pri.. ped to Brow ys seOR Fak i es kar ae 
red to blue 95 a 5) ae Ae a H 
Mod. sec. Gn yel to green 36 (ds O1 bypass condenaea 
rd yel to yel 36 -..: €32 mast be discon- 


nected before measur- 
ing: inductance ) 


No attempt has been made to anticipate all troubles, operating. errors, or 
component failures in parts 4 through 13, but a few symptoms with a dis- 
cussion of probable causes may suggest means. a analyzing other. symptoms 
related to those mentioned. ' 


NEVER REPLACE FUSE WiTH A VALUE: HIGHER THAN 5 AMPERES. 
Fuse blows when "Fil" is turned on: 


Check GALS, ova, GANG ' s and 65 tubes for shorts between plate and other 


elements; 


Look at tube socket terminals and T2 BE A 2 ac wiring for "shorts. 


Tae low voltage B+ may be aiieatt ‘An ohmuetor test of the exciter coils 
to chassis should show approximately 25,000 ohms. 


If no short is found on the Bi line, check the transformer windings for ~ 
shorts to ground or shorted turns. Open circuit voltage date may be use- 
ful in finding turn to turn shorts. 

Check X10 wiring also shield of VFO power socket X12. 

FUSE BLOWS when "plate" is turned on:. 

Check for condensed moisture on 5R4 sockets XS and X9. 

Check 5R4, 6146, and 807 tubes for shorts. ... 


Check High Voltage Bt+line for shorts (violet leads 42,43 and 43 may be 
conveniently isolated at the H.V. bleeder-divider resistor R13. 


» pote 


Check H.V. primary wiring and "plate" indicator pilot light. 


If no ground is found on H.V. B+line, test H. ve transformer for shorts 
to ground Ox YApeine to winding. 


k, F, EXCITER: 


No "ose." current may be due to "ew-phone" switch on phone, key open, GAU6 
filament being open, or no L.V. B+.. 

"Grid current low and: "bfr" current low - may be due to a weak buffer or 
oscillator tube. A few 6AQ5's or 6AU6 may show good emmission in a tube 
tester but will prove to be poor R.F. amplifiers. Check tuning curves to 
be certain tuning is near the expected setting. A. 6 ma 10 meter grid 
current is sufficient to drive the 6146's to full output. 


Key up "bfr"™ current being excessive may be caused by failure of the bias 
supply. 


Erratic keying usually can be corrected by adjusting the "oscillator" tun- 
ing.. If this does not correct the condition the crystal may.be suspected 
as normally the Viking keys cleanly with most. crystals. 

Failure to oscillate is usually due to the crystal but it may be weil to 
check to position of the "crystal" dial to be certain it corresponds to 
the crystal socket nuwube.'. 
Inability to tune Final: 

Check position of 160 meter switch. : 

Check for locse connections in the tank and loading circuits. 

Inability to Load Final: 

Check ground connections. 

Check antenna connections, 

Read discussion on pi network loading. 

Report of excessive harmonics: 


Check tuning to make certain doubling is not taking place in the final. 


Examine antenna to make certain that its efficiency at the haimonic is not 
many times greater than at the fundamental. 


Read discussion on Pi Network Tuning and Harmonic Suppression. 
In checking harmonics, the test receiver must be far from the transmitter 


as the exciter stages are harmonic generators. Also remember that an 


nape) 


10. 


i . 


Ley 


Ao 


excessive fundamental gignal to the receiver may cause harmonic generation 


in a receiver stage - hence a false indication may be noted. 


Report of signals 20 to 60 KC away from either side of carrier: 


These spurious signals originate in the crystal. A few erystals will show 
soule excitation near the fundamental mode of oscillation. Oscillator tun- 
ing may clear this‘condition in a few cases but usually the crystal must 
be replaced. 


Ae. on Chassis or Mike: 


Ineffective grounds or a very Low impedance at the antenna bpahsbvogrs! gic to 
the transmitter may cause this - Me Unt ty the former. 


Read discussion on grounds in the pi network tuning CLEP MSS EAD. Page 15. 


R.F, pickup can result if an unshielded antenna lead-in is used with a high 


standing wave existing in the vicinity of the overator. 


High 6145 "elt" current with Key uD: 
A fixed bias failure in aaatond aay Check 6AL5 tube. 
Check bias voltage on second terminal from the rear of X21 (white wire). 


Check the resistance of the bias supply terminal to ground. This should 
be in the neighborhood of 5000 ohms. 


A Squeal is heard on “phones 


If squeal takes place with audio turned down, it is probable the 807 plate 
caps have been reversed. 


If a squeal or howl takes place when the audio is turned up, acoustical 
feedback between the mike and receiver may be the cause. 


A microphonic 6AU6 in the speech amplifier can originate a ringing or 
squealing noise. 


A poorly shielded mike connection or lead can cause feedback conditions. 


a OM Pi, 


_. tania oreo 


Figure 2—Socket and Terminal Board Mounting 


Figure 4—Buffer Assembly Detail 
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Figures 6 - 7—PA Assembly Detail 
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Figure 10b—Dial Window Shield Detail 


* Figure 10c—6146 Socket Wiring 


29A 
31B 
NOTE-LETTERS A AND B DESIGNATE EACH END 
OF NUMBERED CONDUCTORS 
12B 


42A 
l} 
5B 458 9B 
40B 46A A0A 
46B 148 
ISA 
438 |22B 
488 
49A 
1A 288 [/30B 2B ABB |B 
2A B [BIA 34B ATI9A 
3A 2A 35A 26A 
4A 33A 36A 
5A 358 41B 
6A 37A 44B 
7A 45A 
BA 47A 
W48A 


Figure 11—Wiring Harness 
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TUBE SOCKET CONNECTIONS BOTTOM VIEW 


P PLATE GI CONTROL GRID 
K CATHODE G2 SCREEN GRID 


H HEATER G3 SUPPRESSOR GRID 
SH SHIELD OR SHELL 


Figure 13—Socket Connections at 


CONDENSER-RESISTOR COLOR CODE 


SIGNIFICANT DECIMAL TOLERANCE VOLT AGE 
COLOR FIGURE «MULTIPLIER (7) RAT ING#® 

BLACK te) ! Ss. — 
BROWN I 10 I 100 
RED 2 100 2 200 
ORANGE 3 1,000 3 300 
YELLOW 4 10,000 4 400 
GREEN *) 5 500 

6 1,000,000 6 600 
VIOLET i A ,000 7 700 
GRAY 8 100,000,000 8 800 
WHITE 9 1,000,000,000 9 900 
GOLD = 0.1 5 1,000 
SILVER ae 0.01 | 10 2,000 
NO COLOR = = 20 500 


+ APPLIES TO CONDENSERS ONLY 


TERN AB 
AA=1 IN * fo mme we) 
ABCD eareernneneess 000 = 
COLOR CODING OF FIXED RESISTORS 
D 


A-FIRST SIGNIFICANT FIGURE OF RESISTANCE 
IN OHMS 


B-SECOND SIGNIFICANT FIGURE 
C-DECIMAL MULTIPLIER 
D- RESISTANCE TOLERANCE IN PERCENT. IF NO B C gD 


COLOR SHOWN TOLERANCE ISt20%. (598 


RMA 3-DOT CODE S500VOLT+ 20% 
COLOR CODING OF FIXED CONDENSERS 


. 
A-TYPE: MICA BLACK ,PAPER SILVER 
B- FIRST SIGNIFICANT FIGURE OF CAPACITY Bc G 
C- SECOND SIGNIFICANT FIGURE 
D- DECIMAL MULTIPLIER 9° 9% 
£- TOLERANCE | OO O : < 
F -CHARAC TERISTIC 
G- THIRD SIGNIFICANT FIGURE HOESED 
H- VOLTAGE RATING RMA 6-DOT CODE 


Figure 14—Resistor, Capacitor Color Code 


Viking II Transmitter . 


Parts List 
Part No. or Item. 
Drawing No. No. Qty. Description 
4197~127 <2 CH 1 1 Cabinet 
17.810 CH 2 1 Chassis 
17.811 CH 2 1 Final tube mounting plate 
23.900-2 BKT 1 L ‘Final Tuning Drive Assembly 
LT T54e2 BL 3 ab Bracket - Final Cond. Mounting 
DUN ew ao EN BK 2 VW Bracket - Final Tank Support 
16.857-2 BKT 4-7 h Bracket - Crystal Sel. and Mounting 
16.2001 +1 BKT 3-12 5 Bracket - Component Mounting 
16.1044-2 BKT 13 ee Bracket - H.V. Pilter Cond. 
16.1089 BKT 14 ‘gale Tank Grounding Strap 
16.1088 BKT 15 sl Jumper Strap 
3.906-2 Dad i -9-100 Final Tuning Dial and Hub 
23.908-1 D2 uf Pinal .Tuning Index and Escutcheon Plate 
‘Assembly 
23.909 D 3-6 bey og ive Pulley Hub Assembly 
42 49-150 D 7-8 Salf/2 fts0.Diel Cord 
16.1027-1 D 9-10 Pa Dial Cord Tension Springs 9/16 x 3/16 x 
.033 Wire 
14 145-7 Bi ily i/e" dD, NPB Shaft Extension 5~ i/e" long 
14 145-6 D 13 ih 1/4" D, NPB Shaft Extension 2-1/4" long 
115-256-15 D144 me Shaft and Bearing Assembly 1- 5/3" length 
115-256-16 D 15 o1.. .. Shaft and Bearing Assembly 5- Ee poy TYéeugth 
104-250-51 D 16 dpe _» Insulated Coupling 
13.123-7 Dy xe 2 ./Panel Bearing 
104-258 D 18-19 2 Split Sleeve Coupling 
23.910-2 KL é AS ong Knob - Final Tuning 
23.907-12 K 2-4 3 Knob Dial (100-0) 
252007 -13" 2 i ARs a. Knob Dial (10-0) 
23.907-14 - K:8-9 2 Knob Dial (Single Marker) 
23 .907-17 K 10 bs Knob Dial (Meter) 
23.907-15 K 11 1 Knob Dial (7-1) 
23.907-16 K 12 ¥ ie Knob Dial (Bandswitch) 
. J; #4 Hardware Envelope’ 
1 as Hardware Envelope g 
ne , Hardware Envelope - 
ky #10 Hardware invelope 
2 3/8" Bardware Envelope 
; 1 Terminal and Lug Hardware Envelope 
29.387 1 15/32 1.D. x 59/6l O.D. Special Washer 
13.49-9 6 Spacer 1/2" length,x 3/8" 0.D. Aluminun 
23 08-2 z Envelope Assernbly for C30 Condenser 
$3592275-7 Sl se 85 3 1 3/4" Miniature Tube Shield 
133-278-8 36 1 21/k" Miniature Tube Shiela 


te i 


Li 755 SLA 1 Oscillator Buffer Shield 
17.756 SUB 1 Oscillator Buffer Shield 
23.1003 85 4 Final Window Shield 
23.1004 S6 1 Meter Shield 
17.814 + S7 he VFO Socket Shield , 
120-27 7B -1 X1 X2 X5 5 Shielded 7 Pin Miniature Socket 
6! XL 
122-225 X3 Xt 2 5 Pin Wafer Socket 
122-228 x8 X9 X10 6 Octal Wafer Socket 
Rd eRe a D 
147-620 X1L3A - Li 115 -V Candelabra Socket . 
147-600 X1L4A 1 6 V Miniature Socket 
147-310-56 X13B: x Faceted Jewel - red 
LAT -21LOL SF X143 Ke Faceted Jewel - green 
126-120 RLS 7 Crystal Mounting Board 
22..739-2 X16 1 Fuse Extractor Post 
22. 740-5 X18-19 2 "2005" Jones Terminal Strip 
22.740-6 X20-22. 2. "2006" Jones Terminal Strip 
22. 740-3 X23-27 5 "2003" Jones Terminal Strip 
TALBRALTO Gl 1 ft. RG8U Cable (cut to length) 
i: 22176 Ge 1d ft. RG5S9U Cable (cut to length) 
22.741 G3 i Line cord and plug 
22.113-1 G4-10 7 Ruboer Grommet 9/16 OD. 
22.113-5 Gl1-15 5 Rubber Grommet 11/32 0.D. 
22.7h2 FL L 5 AMP 34G Type or MTH Type 250 Volt Fuse 
he 2k-77 G16 8 in. ' 034 ID Black extruded plastic tubing 
42.24.1077. GLT COUR & 2 Ph .133 ID Black extruded plastic tubing 
26.231 | Wl 1 Wiring Harness 
7191-100 - We 135 ft. Black Plastic Covered #20 Hookup wire 
71..27-125 W3 7 ft. #2h Tinned Copper Wire 
71.27-1L0) Wh 4 ft #14 Tinned Copper Wire 
71 49-105 WS eM ibs #20 Stranded Shielded Wire 
he .49~1h0 W6 6 ft. #+ Waxed Lacing Cord 
22.21 Ly ane #686 120 Volt candelabra Bulb 
22.743 I2 1 #40 6-8 volt Min. Screw: Bulb 
119-852 TO Let h .360 Tube Cap 
22.744 Jl v4 Amphenol PC1M Mic. Connector 
22 .22h J2 1 Mallory A2A Crt. Closing Jack 
22. 7h6 J 3-4 2 Amphenol 83-1R Receptacles 
126-105 J5 1 Socket (Crystal Holder) 
22.747 Hl H2 2 Amphenol 83-1H Hood 
23.914-1 SH1 -SH2. 2 100 M.V. Shunt for 500 ma 
22.711 SH3 SH4 2 100 M.V. Shunt for 25 ma 
22.712 SH5 ay “100 M.V. Shunt for 50 ma 
22.748 Ll hia 10 h 350 me Filter Choke SNC #?1783 
22.749 Be 1 ‘15 h 95 ma Filter Choke SNC #P1501 
22.750 L 2 10 h 35 ma Filter Choke SNC #P1784 
23.902-+1 beat it Oscillator Coil 
23.902-2 Ee 1 Buffer Coil 
23.913 » LSB 1, H.F. Buffer Coil 
102-750 L6 1 750 R.F. Choke 
102-754-2 L7 a, (54 R.F. Choke 


mt ae 


23.1000 


23.1002-1 


22.751 
22.752 
be. 153 
22.754. 
2.755 
22.756 
22.829 
22.758 
22.759 
22.760 
22.761 
22.628 


167-104-3 
167-104-4 


L8 

L9 

L1O 
tilehi2 
1423 
L14-L22 
L23 

PI 

r2 

T3: 

Th. 

SW1 

Swe 

SW3 

Suk 

SW5 

SW6. 
SW7 
sw8 

C22 
c18 

c2g 

C30 

onl 
ey0.CLl 
Ge a On a 
CT 

c2 

C3 C6 
ch 

cs 

C5 

C9 

C36 C37 
c14 


C33 C34 C35 


C52 


C15-17 C19 
eal" c23 (2) 
Cah 026-27 
c39-bh ch7-51 


C53 
C20 
C25 
C38 
c28 oh5 
C31 


C32 ch6 
RL 


R2k Re 


FRENEP EP RP RP NFP PRP PEP PRP PP EP PP BPP EPP PP ERP RPI EEE 


Residual H.F. Final Coil 

Final Tuning Inductor 

160 Meter Aux. Coil 

Parasitic Suppressor 

Line Filter Choke VHF Choke Assembly 
VHF Filter Chokes 

Filament VHF filter choke 

H.V. Plate Transformer SNC #1781 

L.V. and Fil. Transformer SNC #1893 
Audio Driver Transformer SNC #1503 
Modulation Transformer SNC #1992 

SPST (6A-125V7) Bat Handle Toggle Switch 
DPDT (6A-125V) Bat Handle Toggle Switch 
3 Pole 2 Pos. (CW-PH) Switch 

2 Pole 6 Pos. (Band) Switch 

1 Pole Pos. (Coupling) Switch 

2 Pole 2 Pos. (160M) Switch 

2 Pole 6 Pos. (Meter) Switch 

1 Pole 11 Pos. (Crystal) Switch 


‘75L15 Variable Condenser 


75L1L5 Variable Condenser 

350E20 Variable Condenser 

KOOERLS Variable Condenser 

10 mfd 25 V.W. Electrolytic Condenser 
Dual 15-15 mfd 450 V.W. Electrolytic Cond. 
Dual 15-15 mfd 150 V.W. Electrolytic Cond. 
001 mfd 400 V.W. Paper Condenser 

.003 mfa 400 V.W. Paper Condenser 

.02 mfd 400 V.W. Paper Condenser 

.1 mfd 400 V.W. Paper Condenser 

.5 mfd 600 V.W. Paper Condenser 

.O1 mfd LOOO V.W. Paper Condenser 

8 or 10 mfd 1000 V.W. Condenser 

300 mmfd 600 V.W. Mica Condenser 

50 mufd 500 V.W. Molded Mica Condenser 
300 mmfa 500 V.W. Molded Mica Condenser 


.005 mfd 600 V.W. Ceramic Disc Condenser 


50 mifd 500 V.W. Silver Mica Condenser 

25 mmfd 500 V.W. Silver Mica Condenser 
150 mfd 1200 V.W. Mica Condenser 

.OO1 mfd 1500 V.W. Ceramic Disc Cond. 
.002 nfd 1500 V.W. Ceramic Transwitting 
Type Condenser 

.Ol1 mfd 1500 V.W. Ceramic Dise Cond. 

1 megoha - 1/2 Watt Carbon or Composition 
Resistor 

1800 ohm - 1/2 Watt Carbon or Composition 
Resistor 


- 3- 


sr A RE 


22.716 
22,714 
22.830 
22.574 
22.713 
a2. 717 
22.728 
22 , 726 
22.722 
20), Joh 
2D Tale. 
22 831 
22.720 
22.725 
22.832 
22.732 
22, '729-2 
22 833 
22.762 
22.780 
22.733 
22.781 
22.788 
22.784 
22.791 
22.786 


Sa 


PRPNDEFNWRPHE PEP REP PRP RP PD HERP REDE 


.4% megohm - 1/2 watt Carbon or Composition 
Resistor ; ; 


22,000 chm - 1/2 Watt Resistor 


220 ohm - 1/2 Watt Resistor 

100 ohm - 1/2 Watt Resistor 

.l Megohm - 1/2 Watt Resistor 

22 ohm - 1/2 Watt Carbon Resistor 
47,000 ohm - 1/2 Watt Resistor 
.22 Megohm - 1 Watt Resistor 
47,000 - 1 Watt Resistor 

1500 ohm - 1 Watt Resistor 

820 ohm - 1 Watt Resistor 

2/09 ohm - 1 Watt Resistor 

33,000 ohm - 1 Watt Resistor 

LOO ohm - 1 Watt Resistor 

4700 ohm - 1 Watt Resistor 

1.0 Megohm Linear Volume Control 
25,000 ohm W.W. Potentiometer 
20,000 ohm W.W. adjustable Resistor 
20,000 ohm W.W. Fixed Resistor 

5 ma meter 20 ohm scale 

6AU6 Tuhes 

807 Tubos 


6AQ5 Tube 


6146 Tubes 
5R4GY Tubes 
5V4G Tube 
6AL5 Tube 
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Includes all necessary parts, hardware, tubes, wiring har- 
ness, cabinet and complete assembly instructions. The 
Viking Il perfc:ms excellently on every amateur band from 
10 to 160, inciuding 15 meters. Output ratings of 100 
watts phone, and 130 watts CW were established on the 
10 meter band; efficiency on other bands is comparable. 
The Viking I! provides full excitation to the final amplifier 
on all frequencies; the complete output range of the unit 
is listed below: 


Low Frag. High Freq. Low Freq. High Freq. 

Band Limit Limit Band Limit Limit 
160 1.8 mcs, 2.4 mcs. 20 9.8 mes. 15.0 mes. 
80 2.9 mcs. 4.4 mcs. 15 15.0 mes. 21.8 mcs. 
40 5.2 mcs. 8.0 mcs. 10 21.0 mcs. 30.0 mes. 


POWER SUPPLIES—The low voltage power supply fur- 
Aue driver nishes 300 volts for exciter and speech amplifier plates. In 
ade modulators addition to the 5V4G rectifier, a 6bAL5 diode rectifying 
ages HV rectifiers the tapped transformer secondary winding, furnishes well 
regulated fixed bias for the final amplifier, modulator, and 
the 6AQ5 buffer/doubler. The 600 volt supply with par- 
allel SR4G*’ re. tifiers furnishes plate and screen voltage 
for the 6146s aid 807 modulators. High vacuum rectifiers 
in both power supplies eliminate the need for hash sup- 
pression and time delay circuits. Line power consumption 
is approximately 375 watts when delivering full phone out- 
put, primary ‘using protects the equipment from acci- 
dental overloads. Available for 115 volt 50/60 cycle ac 
operation only. 


The output of the JOHNSON Viking Il transmitter, for 
practical purposes, is uniform throughout its entire range, 
and the exciter design is such that a minimum number of 
crystals is requ'red. The pi-section output stage enables 
the transmitter to be matched to unbalanced antennas 
with impedances from 50 to 600 ohms. Whether feeding 
antennas or antenna couplers, the pi-network can tune out 
several hundred ohms reactance as well. The final tank coil 
is a Steatite insulated,variable inductor with variable pitch 
winding maintaining high tank circuit © throughout its 
range. The inductor and the band switching exciter en- 
tirely eliminate coil changing. Using a crystal microphone, 
sufficient audio gain and power are available for 100% 
modulation of the transmitter's maximum input. 


Figure |. Chassis, Top View 


HERE IT IS! The JOHNSON Viking II, successor to the Vi- 
king |, and the most versatile, most complete transmitter kit 
on the market. More than just a kit, the JOHNSON Viking II 
is an expertly designed and engineered transmitter, furnished 
unassembled but complete to the last detail. 


RF SECTION—.. ‘he rf section of the transmitter consists 
of a 6AU6 cristal oscillator driving a 6AQS5 buffer/ 
doubler which in turn drives the parallel 6146's of the 
final amplifier. The oscillator utilizes a JOHNSON crystal 
selector assembly which permits the selection of any one of 
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ten crystal frequencies from the front panel. An eleventh 
position on the crystal switch provides for use of an external 
VFO. The 6AQ5 buffer/doubler is ‘'loafing'' when driving 
the parallel 6146's to full output on all bands. A potentiom- 
eter in the screen of the 6AQS5 gives smooth front panel 
control of amplitier excitation. Parasitics have been ef- 
fectively suppressed, amplifier neutralization is not re- 
quired. 


KEYING—Fixed bias voltages of the 6AQ@5 buffer and 
the 6146 final amplitier are very near cut-off. Oscillator 
cathode keying may be used for either crystal controlled 
or VFO operation. 


METERING—Transmitter metering is provided by a mil- 
liameter used as a millivoltmeter and switched across per- 
manently connected shunts. Prevents accidental circuit 
opening due to meter switching. 


AUDIO SYSTEM—100% amplitude plate and screen grid 
modulation of the 6146 RF amplifiers is achieved with pp 
class AB, 807 modulators. The speech amplitier consists 
of a 6AU6 voltage amplifier and 6AU6 driver, designed 
for high impedance microphones. Frequency response is 
centered in the speech range for most effective voice 
communication. Degenerative feedback is used to smooth 
out the response curve and good audio quality is main- 
tained through extremely simple modulator design. Full 
output of the audio system is also available at nominal 
500 ohms impedance for driving a high powered modu- 
lator. 


EXCITER—A unique crystal oscillator circuit is used in the 
Viking Il. In this oscillator, a Pierce circuit uses the screen 
of the 6AU6 as a plate, and the oscillator output is elec- 
tron coupled to the plate. The circuit is a good frequency 
multiplier, has low crystal current, and requires only a 
slight amount of excitation from a VFO. 


The exciter design is extremely flexible even though only 
two tubes are used and the circuit is band-switching. On 
the 160, 80, and 40 meter bands the 6AQ5 is used as a 
buffer, as a doubler or tripler on 20, 15 and 10 meters. 
If crystals are used in the manner recommended and their 
frequencies properly chosen, there is almost no possibility 
of obtaining output from the exciter which falls outside 
the amateur band. 


VFO REQUIREMENTS—When used with an external VFO 


the transmitter is easily driven. Less than six volts of 


Figure 2. Pi-network Coupling System 


7.5 mc. RF is required for full output at 30 mcs., less for 
the 14 and 7 mc. bands. Two volts of 1.75 mc. VFO out- 
put is ample excitation for 1.75 and 3.5 mc. output. 


An octal socket on the rear of the chassis provides 6.3 
volts ac at 0.6 amperes for VFO filaments and 30 milli- 
amperes at 300 welt: de unregulated for VFO plate volt- 
age. The 240-122 Viking VFO may be keyed from the 
transmitter, and simply plugs into the chassis for instant 
operation. 


The variable inductor tuning of the amplifier saves space 
without appreciable loss of efficiency. Separate coils, 
sufficiently large to handle the amplifier circulating cur- 
rent, would consume a prohibitive amount of cabinet 
space. Plug in coils would compromise the transmitter's 
flexible design. The final tank tuning condenser is ganged 
to the variable inductor and maintains a nearly constant 
L/C ratio across the entire tuning range. 


In order to cover ths 160 meter band, additional series 
inductance is switched into the circuit. The output coupling 
capacitor consists of a 400 mmf. variable and additional 
fixed capacitors which can be switched in parallel to 
match low impedance loads to the amplifier. Maximum 
value of the coupling capacitor is 2,050 mmf. 


Output Band 


Xtal 
Freq. 


|.8-2.0 me 
3.5-4.0 me 
7,0-7.3 me 
14-14.4 mc 
6.7-6.85 mc 


The chart above indicates the crystals which may be used for 
full output on the amateur bands covered by the transmitter. 
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Copper Plated Steel 
Cabinet 


Copper Plated 
Meter Shield 


Silver Plated, Phosphor 
Bronze Bonding Fingers 


Copper Plated Dial 
Window Shield 


Filters, located at: Power- 
line, Keying Jack, Micro- 
Phone Connector, Antenna 
Relay Connector, and VFO 
Power Socket. 


Figure 3. TVI Suppression Features 


TVI SUPPRESSION MEASURES—The Viking II is com- 
pletely enclosed in a steel cabinet, heavily copper plated. 
Top and bottom are perforated to permit free circula- 
tion of cooling air. The lid, easily removed as shown in 
Figure 4. is bonded with silver plated, phosphor bronze 
contact fingers. Special shields for meter, dial window, 


and VFO power receptacle maintain effective TV shielding. 


Filters, consisting of low inductance chokes and ceramic 
disc capacitors, are located at the: power line, keying 
jack, microphone connector and VFO power socket. The 


antenna relay cc: rector, energized by the "plate" switch 
is likewise filterec’. Additional filters are used to suppress 
spurious output frequencies at their source. Coaxial out- 


put and VFO input connectors keep shielding intact. 


ANTENNAS AND LOADING—The pi-section tank cir- 
cuit of the Viking Il can be loaded into random length 
single wire antennas, permitting operation on several 


bands without any change in the antenna system. 


In areas with television service, it may prove necessary to 
use a low pass filter, to avoid television interference. If so, 
then the load must be a “‘flat'’ coaxial line, the impedance 
of which is equal to the characteristic impedance of the 
filter. The pi-network tank circuit is capable of perfectly 
matching the impedance of any commonly used low pass 
filter at any amateur frequency throughout the range 
1.8 - 29.7 mcs. The JOHNSON 250-20 Low Pass Filter is 
available as a separate accessory and when used can pro- 


vide an additional 75 db harmonic attenuation. 


For novice operation, the final amplifier input may be re- 
duced to 75 watts by means of the front panel "coupling" 
controls and adjustment of the screen voltage. Modifica- 


tion of the transmitter is not required. 


ASSEMBLY—The Viking II was designed as a kit and can 
be assembled by a novice as well as the experienced 
amateur. Instructions include photographs of each stage 
of assembly, sch. natic diagram, wiring harness diagram, 
tube socket connections, codes used to mark components, 
test methods and data. No outside source of information 
is required. Thus the appearance and performance of the 


completed Viking !I will be equal to that of our laboratory 


models. 


The chassis, panel, and cabinet are formed and punched 
at the factory. No drilling or other metal work is required. 
Complete to the ast detail, the parts kit includes brackets, 
dial, cord, solder, terminals, washers, spacers, wire, grom- 
mets and all other small hardware items. A wiring harness 
containing all ac and dc power leads is furnished, reducing 
the possibility of incorrect wiring and giving the appear- 


ance of a factory assembled unit. 
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APPEARANCE—Microphone input connector, keying jack and all controls are 
conveniently located on the front panel. The antenna relay connector, VFO input, 
and power receptacles are located on the rear of the chassis. The transmitter is 
housed in dark maroon wrinkle finished desk cabinet, 107%" x 13-3/16" x 20", 
weight when assembled is approximately 65 pounds. Front panel has a matching 
gray and maroon two tone finish. The skirted knobs furnished with the kit were de- 
signed especially for the Viking and accent its finished, commercial appearance. 
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Figure 6. Schematic Diagram 


ANT, RELAY JACK 


The Viking II is available wired and tested by factory-authorized Amateur Net Complete with ? # 9 50 
wiremen. The cost is nominal, see your JOHNSON distributor. tubes, less cry:tals, key and mike § 


In Kit Form. 
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Figure |. Chassis, Top View 


HERE IT IS! The JOHNSON Viking II, successor to the Vi- 
king |, and the most versatile, most complete transmitter kit 
on the market. More than just a kit, the JOHNSON Viking II 
is an expertly designed and engineered transmitter, furnished 
unassembled but complete to the last detail. 


Includes all necessary parts, hardware, tubes, wiring har- 
ness, cabinet and complete assembly instructions. The 
Viking II performs excellently on every amateur band from 
10 to 160, including 15 meters. Output ratings of 100 
watts phone, and 130 watts CW were established on the 
10 meter band; efficiency on other bands is comparable. 
The Viking II provides full excitation to the final amplifier 
on all frequencies; the complete output range of the unit 
is listed below: 


Low Freq. High Freq. Low Freq. High Freq. 

Band Limit Limit Band Limit Limit 
160 1.8 mes, 2.4 mcs, 20 9.8 mes. 15.0 mes. 
80 2.9 mcs. 4.4 mcs. 15 15.0 mes. 21.8 mcs. 
40 5.2 mcs. 8.0 mcs. 10 21.0 mcs. 30.0 mes. 


POWER SUPPLIES—The low voltage power supply fur- 
nishes 300 volts for exciter and speech amplifier plates. In 
addition to the 5V4G rectifier, a 6AL5 diode rectifying 
the tapped transformer secondary winding, furnishes well 
regulated fixed bias for the final amplifier, modulator, and 
the 6AQ5 butter/doubler. The 600 volt supply with par- 
allel 5R4GY rectifiers furnishes plate and screen voltage 
for the 6146s and 807 modulators. High vacuum rectifiers 
in both power supplies eliminate the need for hash sup- 
pression and time delay circuits. Line power consumption 
is approximately 375 watts when delivering full phone out- 
put, primary fusing protects the equipment from acci- 
dental overloads. Available for 115 volt 50/60 cycle ac 
operation only. 


The output of the JOHNSON Viking II transmitter, for 
practical purposes, is uniform throughout its entire range, 
and the exciter design is such that a minimum number of 
crystals is required. The pi-section output stage enables 
the transmitter to be matched to unbalanced antennas 
with impedances from 50 to 600 ohms. Whether feeding 
antennas or antenna couplers, the pi-network can tune out 
several hundred ohms reactance as well. The final tank coil 
is a Steatite insulated,variable inductor with variable pitch 
winding maintaining high tank circuit Q throughout its 
range. The inductor and the band switching exciter en- 
tirely eliminate coil changing. Using a crystal microphone, 
sufficient audio gain and power are available for 100% 
modulation of the transmitter's maximum input. 


RF SECTION—The rf section of the transmitter consists 
of a 6AU6 crystal oscillator driving a 6AQ5 buffer/ 
doubler which in turn drives the parallel 6146's of the 
final amplifier. The oscillator utilizes a JOHNSON crystal 
selector assembly which permits the selection of any one of 


ten crystal frequencies from the front panel. An eleventh 
position on the crystal switch provides for use of an external 
VFO. The 6AQ5 buffer/doubler is "'loafing'' when driving 
the parallel 6146's to full output on all bands. A potentiom- 
eter in the screen of the 6AQ5 gives smooth front panel 
control of amplifier excitation. Parasitics have been ef- 
fectively suppressed, amplifier neutralization is not re- 
quired. 


KEYING—Fixed bias voltages of the 6AQ5 buffer and 
the 6146 final amplifier are very near cut-off. Oscillator 
cathode keying may be used for either crystal controlled 
or VFO operation. 


METERING—Transmitter metering is provided by a mil- 
liameter used as a millivoltmeter and switched across per- 
manently connected shunts. Prevents accidental circuit 
opening due to meter switching. 


AUDIO SYSTEM—100% amplitude plate and screen grid 
modulation of the 6146 RF amplifiers is achieved with pp 
class AB, 807 modulators. The speech amplitier consists 
of a 6AU6 voltage amplifier and 6AU6 driver, designed 
for high impedance microphones. Frequency response Is 
centered in the speech range for most effective voice 
communication. Degenerative feedback is used to smooth 
out the response curve and good audio quality is main- 
tained through extremely simple modulator design. Full 
output of the audio system is also available at nominal 
500 ohms impedance for driving a high powered modu- 
lator. 


EXCITER—A unique crystal oscillator circuit is used in the 
Viking II. In this oscillator, a Pierce circuit uses the screen 
of the 6AU6 as a plate, and the oscillator output is elec- 
tron coupled to the plate. The circuit is a good frequency 
multiplier, has low crystal current, and requires only a 
slight amount of excitation from a VFO. 


The exciter design is extremely flexible even though only 
two tubes are used and the circuit is band-switching. On 
the 160, 80, and 40 meter bands the 6AQ5 is used as a 
buffer, as a doubler or tripler on 20, 15 and 10 meters. 
lf crystals are used in the manner recommended and their 
frequencies properly chosen, there is almost no possibility 
of obtaining output from the exciter which falls outside 
the amateur band. 


VFO REQUIREMENTS—When used with an external VFO 


the transmitter is easily driven. Less than six volts of 


er 2s Pi network Coanling Syctem 
7.5 mc. RF is required for full output at 30 mes., less for 
the 14 and 7 mc. bands. Two volts of 1.75 mc. VFO out- 
put is ample excitation for 1.75 and 3.5 mc. output. 


An octal socket on the rear of the chassis provides 6.3 
volts ac at 0.6 amperes for VFO filaments and 30 milli- 
amperes at 300 volts de unregulated for VFO plate volt- 
age. The 240-122 Viking VFO may be keyed from the 
transmitter, and simply plugs into the chassis for instant 
operation. 


The variable inductor tuning of the amplifier saves space 
without appreciable loss of efficiency. Separate coils, 
sufficiently large to handle the amplifier circulating cur- 
rent, would consume a prohibitive amount of cabinet 
space. Plug in coils would compromise the transmitter's 
flexible design. The final tank tuning condenser is ganged 
to the variable inductor and maintains a nearly constant 
L/C ratio across the entire tuning range. 


In order to cover the 160 meter band, additional series 
inductance is switched into the circuit. The output coupling 
capacitor consists of a 400 mmf. variable and additional 
fixed capacitors which can be switched in parallel to 
match low impedance loads to the amplifier. Maximum 
value of the coupling capacitor is 2,050 mmf. 


Output Band 


7.0-7.3 mc 
14-14.4 mc 


The chart above indicates the crystals which may be used for 


full output on the amateur bands covered by the transmitter. 
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line, Keying Jack, Micro- 
Phone Connector, Antenna 
Relay Connector, and VFO 
Power Socket. 


Figure 3. TVI Suppression Features 


TVI SUPPRESSION MEASURES—The Viking II is com- 
pletely enclosed in a steel cabinet, heavily copper plated. 
Top and bottom are perforated to permit free circula- 
tion of cooling air. The lid, easily removed as shown in 
Figure 4. is bonded with silver plated, phosphor bronze 
contact fingers. Special shields for meter, dial window, 


and VFO power receptacle maintain effective TV shielding. 


ANTENNAS AND LOADING—The pi-section tank cir- 
cuit of the Viking Il can be loaded into random length 
single wire antennas, permitting operation on several 


bands without any change in the antenna system. 


In areas with television service, it may prove necessary to 
use a low pass filter, to avoid television interference. If so, 
then the load must be a ''flat'' coaxial line, the impedance 
of which is equal to the characteristic impedance of the 
filter. The pi-network tank circuit is capable of perfectly 
matching the impedance of any commonly used low pass 
filter at any amateur frequency throughout the range 
1.8 - 29.7 mcs. The JOHNSON 250-20 Low Pass Filter is 
available as a separate accessory and when used can pro- 
vide an additional 75 db harmonic attenuation. 


For novice operation, the final amplifier input may be re- 
duced to 75 watts by means of the front panel "coupling" 
controls and adjustment of the screen voltage. Modifica- 


tion of the transmitter is not required. 


Filters, consisting of low inductance chokes and ceramic 
disc capacitors, are located at the: power line, keying 
jack, microphone connector and VFO power socket. The 
antenna relay connector, energized by the "'plate’’ switch 
is likewise filtered. Additional filters are used to suppress 
spurious output frequencies at their source. Coaxial out- 


put and VFO input connectors keep shielding intact. 


ASSEMBLY—The Viking II was designed as a kit and can 
be assembled by a novice as well as the experienced 
amateur. Instructions include photographs of each stage 
of assembly, schematic diagram, wiring harness diagram, 
tube socket connections, codes used to mark components, 
test methods and data. No outside source of information 
is required. Thus the appearance and performance of the 
completed Viking II will be equal to that of our laboratory 


models. 


The chassis, panel, and cabinet are formed and punched 
at the factory. No drilling or other metal work is required. 
Complete to the last detail, the parts kit includes brackets, 
dial, cord, solder, terminals, washers, spacers, wire, grom- 
mets and all other small hardware items. A wiring harness 
containing all ac and de power leads is furnished, reducing 
the possibility of incorrect wiring and giving the appear- 


ance of a factory assembled unit. 


APPEARANCE—Microphone input connector, keying jack and all controls are 
conveniently located on the front panel. The antenna relay connector, VFO input, 
and power receptacles are located on the rear of the chassis. The transmitter is 
housed in dark maroon wrinkle finished desk cabinet, 107/g'' x 13-3/16" x 20", 
weight when assembled is approximately 65 pounds. Front panel has a matching 
gray and maroon two tone finish. The skirted knobs furnished with the kit were de- 
signed especially for the Viking and accent its finished, commercial appearance. 


Figure 6. Schematic Diagram 


The Viking II is available wired and tested by factory-authorized Amateur Net Complete with 
wiremen. The cost is nominal, see your JOHNSON distributor. tubes, less crystals, key and mike 


In Kit Form. 
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JOHNSON Vik iim 
VFO KIT 


Ideal for Use with most Transmitters 


COMPANION UNIT FOR THE 
VIKING II... 


The JOHNSON VFO is truly a precision instrument, engineered to the same 
high standards of appearance and performance which characterize the Viking 
Il transmitter. 


OUTPUT—VFO output is more than sufficient to drive the Viking or similar 
transmitters to full output on all amateur bands from 10 to 160 meters. Two 
entirely separate oscillator tanks are used, one delivering 8 to 10 volts on the 
7.0 to 7.425 MC range, the other delivering 5.5 to 7.5 volts on the 1.75 to 
2.0 MC range. Thus the maximum frequency multiplication required is 4X to 
cover the 10 meter band. The transmitter oscillator stage is utilized as an 
isolating RF amplifier or frequency doubler when driven by the VFO. 


TUBE COMPLEMENT—The tube complement consists of a 6AU6 electron 
coupled oscillator and an OA2 regulator. Excellent isolation between oscillator 
and output circuits, and nearly perfect screen grid voltage regulation account 


for the clean keying and add to the overall stability of the VFO. 


KEYS IN THREE DIFFERENT WAYS 


|. Keying VFO alone. 
2. Keying the transmitter alone. 


3. Keying both the VFO and transmitter simultaneously. The latter is 
highly satisfactory and provides perfect "break-in"' operating 
conditions on all bands. 


POWER SUPPLY REQUIREMENTS—Alll voltage requirements are amply sup- 
plied from the VFO supply socket on the Viking Transmitter. No other power 
supply required, all necessary cables and plugs furnished. If the JOHNSON 
VFO is used without the Viking II, power supply requirements are 250 to 
300v, unregulated at 15 ma and 6.3 v at .3 amp., ac or de, usually available 
from existing transmitter power supplies. 


ASSEMBLY—Assembly and calibration are simple. A 5" 
dial, calibrated for transmitter output on all amateur 
bands from 10 to 160 meters is furnished. Instructions con- 
tain simple methods of alignment, insuring that output 
frequency agrees with dial calibration. A special tank 
assembly board is provided with the kit, to insure correct 
component mounting and wiring. The instruction manual 
contains complete details and schematics for operation 
with transmitters other than the Viking Il. 


Factors contributing to the 
excellent stability of the 
Viking VFO are: 


A special JOHNSON cera- 
mic, soldered, tuning ca- 
pacitor 


Ceramic insulated air di- 

electric trimmers 

Temperature compensated 
ceramic padders 


Ceramic coil form 


Rigid construction 


BUILT-IN TILT BRACKET 


Features; 


1. Accurate Frequency Calibration 
(All bands—160 thru 10 meters) 


2. 5“ Calibrated Dial with 6:1 
Reduction 


3. High Stability—Clean Keyin 
4. Simple Assembly 
5. Perfect Break-In” on all ba 


nds 


JOHNSON VIKING VFO KIT, complete, 


less tubes, in dark maroon 


cabinet. 


Size 7''x67/p''x6 9/16 
Amateur Net 


finished 


The JOHNSON 250-20 low pass filter 
consists of four individually shielded sec- 
tions capable of handling more than 
1000 watts amplitude modulated RF. 
Cut-off frequency is 45 mcs. with ''M"' 
derived end sections adjusted to pro- 
vide maximum attenuation at 57 mcs., 
the center of TV channel 2. Attenuation 
of harmonic and spurious frequencies 
above 54 mcs. is 75 DB or more. Inser- 
tion loss is less than .25 DB. The 250-20 
is immediately adaptable to any trans- 
mitter with a 52 ohm output. When 
properly terminated, the maximum volt- 
age developed across capacitors is nomi- 
al, even at | KW power. In designing the 
JOHNSON Low Pass Filter, considera- 
tion was given the fact that the RF volt- 
age could rise to extremely high values 
if the load were accidentally removed. 
Therefore, to enable the user to service 
the unit, the interior of the filter case has 
been made readily accessible and fixed 
capacitors have replaceable Teflon in- 
sulation. 


With the many amateur transmitters, 
using low impedance links to couple to 
balanced antenna systems, some type 
of antenna coupler is required and use of 
a fixed impedance filter does not unduly 
complicate antenna loading. The an- 
tenna coupling shown in diagram is sim- 
ple and quite flexible. 


Owners of transmitters such as the 
JOHNSON Viking will have no difficulty 
feeding a 52 ohm line since the pi-net- 
work amplifier can match this impedance 
throughout its tuning range. The pi-net- 
work is also capable of tuning out con- 
siderable reactance. 


Standard SO-239 coaxial connectors are 
used for input and output terminals. 
Completely assembled, pre-tuned and 
equipped with convenient mounting 
hardware. 


250-20 Amateur Net 
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VIKING II TRANSMITTER KIT 
Assembly Details 


In order to be able to work on the transmitter in an inverted position with- 
out damaging the parts mounted above the chassis, four legs roughly 3/4" x 

1 1/4" x131/2" should be’ made of scrap wood. Four 7/32" diameter holes are 
provided in each end of the chassis for the 1" 10-32 machine screws and nuts 
supplied for bolting the legs to the chassis. Mount legs so that the chassis 
is 1/2" off the bench top when right side up. 


Mount all the tube sockets , the VFO power socket, and the crystal selector 
socket in the positions shown on Figure 1, according to the following direc- 
tions. (Figure 1 may be found in the Instruction Manual). 


a. .Mount socket X5, 7 pin miniature with shield base, using 3/16" 4-uo 
machine screws, shakeproof washers and nuts. The nuts must be on top of 
_-the chassis with the shakeproof washers and screwheads underneath. (This 
avoids the danger of shozt circuits to socket terminals.) A #6 teardrop 
solder terminal should be fastened under the mounting screw nearest the 
outside edge of the chassis. Pin 5 (plate) should be toward the front of 

the chassis. X5 is the 6495 buffer/doubler socket. 


>. Mount miniature socket X6 for the 6AU6 oscillator in the same manner with 
pin 5 (plate) toward the front of the chassis and a #6 solder terminal 
under the mounting screw nearest the outside edge of the chassis. 


ec. Mount miniature socket X1 for the 6AU6 audio amplifier in the same way 
with pin 1 (control grid) toward the front of the chassis and a #6 solder 
terminal under the screw head nearest the edge of the chassis. 


d. Mount X2 for the 6AU6 audio driver in the same way as Xl. 


e. Mount miniature socket X11 for the 6AL5 bias rectifier with pin 2 (plate 
' 2) toward the rear of the chassis and a #6 solder terminal under the 
. screw near pin Bis i 


ff. Mount socket X4, 5.pin ceramic wafer for one of the 807 modulators, under 
. the chassis with pin 4 (cathode) toward the front of the chassis. Use 
1/2" 6-32 screws, shakeproof washers and nuts. Fasten a #76 solder ter- 
minal under the nut nearest pin 5 using a shakeproof washer under the 
screwhead as well as under the nuv. 


‘gz, Mount socket X3 in the same manner with pin 2 toward the front of the 
chassis and a #6 solder terminal under the nut nearest pin 5. 


h. Mount sockets X8 and X9, octal ceramic wafers for the 5RUGY rectifiers, 
under the chassis with pin toward the rear of the chassis in each case. 
Use ime 6-32 screws, shakeproof washers and nuts. . 


i. Mount the two octal ceramic wafer sockets X7 and X17 for the 6146 tubes 
on the sub-mounting plate CH-3 with the key slots of both sockets point- 
ing in the same direction. Check this on Figuré 1. It is possible to 
mount the sockets on the wrong side of the plate making it impossible to 
orient the socket properly. abe 


sae 


Use 1/2" 6-32 screws, shakeproof washers and nuts. Center the sockets 
carefully to permit the 6146 tubes to seat against the ceramic wafer for 
proper holding action off ‘the socket contacts. Mount this assenibly under 
the chassis with the key slots toward the chassis center. Use 1/2" long 
x 3/8" 0.D. spacers, 7/8" 6-32 ‘screws, shakeproof washers and nuts. Use 
shakeproof washers uBGeY the screw heads atop the chassis as well. as under 


the nuts. 


Mount souker X10, octal wafér for the 5V4G low voltage rectifier, with 
pin 7 toward the rear of the chassis. Mount with 1/2" 6-32 SCYews ,. shake- 
proof washers and nuts. aba Xehe: 


Lay the VFO socket shield in place on the face of the octal ceramic 
wafer socket X12 and line up the holes in the shield with the holes in 
the socket. Fasten the shield temporarily in place with 6-32 screws and 
nuts. Bend the edges of the shield up slightly at the points where the 
small holes are punched. Now, before mounting the socket and shield on 
the chassis, connect: ceramic disc capacitors as follows: 5%, .005 mfd. 
between pin 3 of the socket and the hole near the lip of the shield; 
C50, .005 mfd. between pin 8 and the hole in the lip of the shield; chg, 
'.005 mfd. between pin 7 and the hole in the lip of the shield. Using We2 
wire connect socket pins 1, 2, 4, 5, and 6 to the lip of the shield. 


—Solder all connections on ‘the shield only. Remove the temporary screws 


in the assembly, mount the VFO power socket X12 and shield on the rear 
edge of the chassis in the right corner (with the chassis inverted) key 
slot away from the corner of: the chassis. An octal plug or tube base may 
assist in centering the shield perfectly avoiding the possibility of later 
accidentally grounding the VFO plug pins. Use 1/2" 6-32 screws, shake- 
proof washers and nuts. 


Before mounting the crystal selector socket X15, connect the two center 
rows of terminals all together. Remove the insulation from a 10" piece 
of We wire, straighten and form it into a "U" shape so it will fit-into - 
all. the terminals of the two center rows of terminals. ‘The center of the 
'U" should join the two inside terminals of crystal positions 5 and 6. 
Solder at.all 10 of these terminals being sure that none of the terminals 
are pulled out of position making it difficult to insert crystals later. 
Use but little solder, do not let it flow down into the socket contacts. 
Mount the crystal socket X15 atop the chassis with positions 5 and 6 to- 
ward the front of the chassis. Use only two 1/2" 6-32 hie Si shakeproof 
washers and nuts in the two rear holes of the socket. Adjust the socket 
position so that the front socket and chassis holes are lined up, then 
tighten the two rear screws. 


Mount terminal board X23, a 3 terminal strip, by means of 1/4" 4-ho screws, 
shakeproof washers and nuts on the inside rear edge of the chassis near 
socket XLO. Install a ##6 solder terminal under the mounting washer near- 
est the top of the chassis. ; 


Mount terminal board x18 (5 terminal ) peraldiet to the front ér the chassis 
beside the sockets for the 807 modulators (X3, X4) using 1/4" 4-ho screws, 
shakeproof washers and nuts. 


Mount terminal board X19 (also 5 terminals) at right angles to the front 
of the chassis between and slightly to the rear of sockets (X1, X2) for 
speech amplifier. Install a #6. solder terminal under the nut nearest the 
rear of the chassis. 


te 


Mount terminal board X20 (6 terminals) at right angles to the front of 
the chassis between the 6146 sockets (X7, X17) and the 6AU6 oscillator 


‘socket (X6) with a #6 solder terminal under each nut. 


Mount terminal board X21 at right angles to the front of the chassis to 
the left of the 6146 sockets (X7, X17) with a #6 solder terminal under 
the nut nearest the front of the chassis. 


Mount terminal board x22 the same way at right angles to the front of the 
chassis opposite pin 1 of the SRUGY socket X9 with a #6 solder terminal 
under the rear nut. 


Mount Xeh, 3 terminal strip vertically, inside the chassis near the VFO 
power sonnet X12. Install a #6 terminal under the bottom nut. 


Mount X25 (3 terminels) perallel with the front of the chassis arid to the 
rear of -the 6146 sockets. Use a #6 solder terminal under each nut and a 
#6 solder terminal atop the chassis under the screw head nearest the 
center of the chassis. Turn the strip so that the terminals are as far 
as possible from the rear 6146 socket. 


Inside the chassis, on the end and near the 807 socket X4, mount X26 
vertically. 


4, Make all the grounds to the chassis as follows, using #20 tinned wire except 
where noted otherwise. ‘The black #20 wire (W2) shoula have the insulation 
stripped off for the very snort leads. 


ee 


Ground the center shield and pin 4 of the 6AQ5 socket (X5) to the solder 


terminal under the socket mounting screw. Defer soldering until all 


amall parts in this section are mounted. 


_ Ground the center shield and pins 2 and 3 of the 6AU6 oscillator socket 
‘(X6) to the solder terminal under the mounting screw. The lead to pin 2 


should go thru the lower hole in the terminal. Solder at the ground 
terminal and at pin 2 , Cpetng: sure not to fill the top: hole with solder). 


Ground pins 2, 4 and ‘che eenber shield of the audio masLinies socket Xx. 
to ai solder terminal.under the mounting screw. and solder all except . 
pin 4. , di 


Do the same at audio driver socket X2 but do not solder at pins 2 or }. 


Ground pin |} and the center shield of the bias rectifier socket X11 to 
the solder terminal under the mounting screw.. Solder at the shield and 
pin 4 only. 


Connect pin 1 of 5V4G socket X10 to the ground solder terminal of X23, 
solder at both points. 


Ground pin 5 of the 807 socket X4 and pin 5 of the 807 socket X3 to the 
#6 solder terminal under their respective mounting nuts. Solder at all 
points. yy 


Connect the fourth terminal from the rear of terminal board X22 to the 
solder terminal under rear mounting nut. Solder at the solder terminal 
only. 

ae Rs 


Connect sMe: 3 rear terminal a ‘x19 is the solder ‘terminal under’ the nount- 


ing nut. Do not solder. Sp ey en Se Ne 
Using We hookup wire, connect sockets X8 and X9 in parallel as follows: 


Pin 6 of X8 to pin 6 of X9 and solder et X8 only. 
Pin 4 of X8 to pin 4 of X9 and solder at X9 only 
Pin 2 of X8 to pin 2 of X9 and solder: at X9 only. 
Pin 8 of X8 to pin 8 of X9 and solder at’ X8 only. 


Solder a 2" length of #24 bare wire to the outside terminal of position 
6 and also to the outside terminal of position 5 of the crystal socket 
X15. Leave the ends of these unconnected for the moment. 


Mount the bracket BKT7 under the chassis by means of 1/2" ie 32 screws, 
shakeproof washers and nuts thru the front of X15. The outside of the 
bend in the bracket is toward the front of the chassis. 


Cover one of the leads of the 50 mmf. capacitor Cl4 with spaghetti and 
solder the end to the terminal of crystal position 6 at the point where 
it was soldered to the "UJ" shaped common lead on X15. Leave the other 
end temporarily unconnected. 


Mount the crystal selector switch SW8 on the bracket BKT7, the shaft to- 
ward the front edge of the chassis. Looking at the switch from the rear, 
call. the rotor terminal #1 and the next terminal in a clockwise direction 
2 and so on around the switch, the last terminal being 12. Using a 3/8"- 
32 nut secure SWS temporarily with terminals 1 and 7 Lying on a line 
perpendicular to the top of the chassis. 


Install one of the 3/8-32 panel bearings DL7 in the hole in front of the 
chassis in line with the shaft of SW3. The threaded portion eebents se 
the chassis to the front. Secure with a 3/8"-32 nut. 


Slip one of the split sleeve couplings D19 on the shart of the crystal 
selector switch SW8. Loosen the screws in BKT7 slightly. 


Slip the 1/4" x 5 1/2" shaft extension Dll into the coupling D19, on the 
erystal selector switch SW8. Adjust the position of BKTY slightly so that 


the sheft of SW8 and the shaft Dll line up nicely, then tighten the screws 
in BKT? permanently. Remove the coupling D19 and shaft extension Dll. 


Solder the short lead from terminal 6 on the outside edge of the crystal 
board X15 to terminal 6 on SWS. 


Solder the short ee terminal ie on the outside edge of X15 to terminal 
7 of SWS. 


Using #24 wire, connect and solger the outside hase of crystal posi-~ 
tion 7 to switch terminal 5. ~-\ 


In the same way connect and solder a lead from erystal position 4 to 
switch terminal 8. 


Connect crystal position 8 to switch terminal }. 


Peay 


Connect crystal position 9 to switch terminal 3. °° ~ 


Connect crystal position 3 to switch terminal 9. 


- Connect crystal position 2 to switch terminal 10. 


Connect crystal position 10 to switch terminal @. 


Connect crystal position 1 to switch terminal 11.’ Terminal 12 on the 
switch is left unconnected for the time being as well as terminal 1. 


Mount bracket BKT4 for the 160 meter auxiliary switch SW6 atop the chassis 


‘in the position shown on Figure 1. ‘The mounting holes are approximately 
4 1/2" from the front of the chassis slightly to the right of the center 


These holes are behind the pair of half-inch holes (spaced 2" apart) bee 
vided to permit the drive cable to pass thru the chassis. The horizontal 
edge through which the screws pass should be toward the chas sis rear. 

Use 1/4" 6- 32 binding head screws, shakeproof washers and nuts. 


Mount bracket BKT5 in exactly the same manner under the chassis in the 
pair of mounting holes in front of the 1/2" cable clearance holes. See 
Figure 2. The horizontal edge should be to the rear... 


Mount the 5 ye" shaft and bearing assembly D15 in bracket BETS. with the 


(shaft extending thru the front edge of the chassis as shown in Figure ea. 
Secure in place with two 3/8 32 nuts, the second nut locking the TLS ts 


Obtain additional nuts from the hardware envelove. 


-Mount pulley D4 on the rear end of D1L5, the hub toward the front of the 


chassis and the rim of Dl centered over the 1/2" chassis holes. 


; Mount the 160 meter auxiliary switch SW6 on the bracket BKTH with the 


shaft toward the front of the chassis and the indexing ball toward the 


left edge of the chassis. The SW6 assenbly screws should be on a Jine 


perpendicular to the top of the chassis. Use the 3/8-32 nut and shake-~- 
proof washer furnished with the switch. 


Install the drive pulley D3 on the shaft of SW6 with the hub side toward 


_Arthe front of the chassis. The opening in the rim should be downward (to- 


ward the chassis), with SW6 turned to its counter-clockwise position look- 
ing at the énd of the shaft. The pulley should be centered over the half 
inch holes provided for passing the drive cable thru the chassis. 


“Cut a 34" length of dial cord D7 (two lengths of the chas ree Slip one 
of the dial cord tension springs D9 on the cord, tie it in the center of 


the cord with an overhand knot. 


Hook the tension spring D9 on either of the ears of D3. Check SW6 to be 
sure it is still.in the counter-clockwise position. . 


Fasten a knob on the shaft D15 so that in the process of stringing the 
dial cable you can keep the pulley D4 from turning. 


Pass one end of the cable D7 thru’ the ‘break in the rim of the pulley D3; 


around D3 in a counter-clockwise direction look cing from the front of the 
chassis, and thru the corresponding 1/2" holé in the chassis. 


cs 


While holding the end of the dial cable under the chassis, turn the knob 
on the shaft D1L5 so that the break in the rim of the pulley. Du is: nearest 
the chassis. Holding the knob with the left hand, string the cable around 
the pulley D4, thru the break in the rim and under the nearest ear on the 
pulley. Hold. the pulley and dial cord with the right hand. Using a 
screwdriver, push the ear of D4 so that it grips the dial cord. Tension 
need not be kept since the critical dimensions are now set and if the 
cable falls off the pulleys, it can be readily re-strung. Tie an over- 
hand knot in the clamped end of the cable, slide the knot down. to where 
the cable is 2. sn date and draw the knot tight. 


Twist tHe: knob on shaft D-15.in a counter-clockwice direction s0 that the 
dial cord is now under tension. String the thus far unused end of the 
dial cord-around the pulley. D3 in a clockwise direction, thru the corres- 
ponding 1/2" hole in the chassis, around pulléy D¥ in a clockwise direc- 
tion. Increase the tension in the cord so that it is good and. bight : 
Now holding Di and the cable in the right hand, clamp down the other ear 
of Di over the cable. ‘Tie an overhand knot in the end of the cord and 
slide it down tight against the ear and draw tight. Check the cable to 
make sure that there is no backlash in the switch operation and that the 
cable does not cross on the pulleys causing them to bind. Trim off ex- 
cess length of cable, leaving about 1/2". | 


Mount bracket BKT8 atop the chassis, just to the eS of the socket 

X5 by means ofa 3/8" 10-32 5 screw, shakeproof washer and nut. Install a 
flat #10 solder terminal under nut. The outside of the bend in the brack- 
et should be toward the front of the chassis. This is the bracket holding 
switch SWk in figure 3. ee oy 


Locate the exciter bandswitch SW4. Looking at the rear deck of the switch 
from the rear and with the blank section of the switch to the Lefty. call 
the topmost terminal “Hs the next one 2 and so on around the switch deck 
in a clockwise direction, the last one being terminal #7:- Connect a 
jumper of SW2 wire between terminals 1 and 7 of the rear deck of SW. Do 
not solder. 


Also on the rear’ deck of SW4, connect R21 (4700 ohms 1- | watt) between 
terminals 1 and 4, jumper terwinal 4 to terminal 3. es & 
Connect R22 (2 2ohm 1/2 watt resistor) between terminals 4 and'5, do not 
solder?¢/ Both resistors should be close to the switch deck and they should 
not extend past the ceramic wafer. 


Consider now the front deck of Swh. Looking at it from the shaft end call 
the terminals #1 thru #7 in a clockwise direction. (With the blank sec- 
tion to the left, #1 is the top terminal.) Connect a jumper of We wire 


' between terminals 1 and {of the front. deck, -Do not solder. 


. Ona line at right angles to the front of the chassis just to the right 


of BKT8, you will find two holes SL Siena mies 5/32" diameter. Install 
a small grommet’ in each of these holes. 


Mount SW4 in bracket BKTG using the 3/5"-32 nut and shakeproof washer. 
Looking from the front of the chas isis, the switch should be turned so the 
terminals of the front deck are toward the right end of the chassis and 
the switch assembly screws on a line perpendicular to the top of the 
chassis. 
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Thru the rearmost grommet: under swh, pass one lead’ of R20 (100 oiims 1 
watt) and connect to terminal #7- (bottom terminal) of. the rear deck of 
SW4.° Leave the resistor lead full length. 


» Thru ihe same prokinebies pass. ane lead of C19 (.005 mfa. ceramic ‘capacitor), 


also thru terminal. 7. Draw C19 down to within 1/4" of the’ chassis, trim 
the lead and solder terminal 7. 


Thru the grommet under terminal 7 of the front deck of SWh pass one lead 
of L20 (4.7 microhenry choke) and connect it to terminal 1.08 the front 


peek of Swh. 


Make up C23 by paralleling two .005 ceramic capacitors, twisting the leacs 
together. Pass one of the leads of C22 thru the front grommet under SW 
and connect +o terminal #7, drawing C23 dow to within 1/4" of the chassis. 
Trim the lead from C23 to length and solder terminal 7.7" 


Mount the oscillator coil L4 atop the chas sis terminals toward ‘the front 
by means of shakeproof washers and 6-32 nuts behind. and slightly to the 


‘left of SW4 looking from the front of the, chassis. Install a #6 solder 


terminal under the nut nearest the center of the chassis. ‘(Coil may be 
identified by 5 spacewound turns at the bottom.) — 


Wire all the taps “of Lh with diol tinned, bare wire, keeping all the leads 
as short as possible without applying strain at the taps. Straightening 
the wire by drawing it thu the fingers several times will improve the 


‘ appearance of this work. Connect the tap nearest the bottom of Ly (not 


the end terminal) to terminal 2 of the rear deck of SW4, solder at both 
points. 


Connect the first tap (approximately 50 turns.from the top of Lu.) to 
terminal 6 of Ene rear deck of SW and solder at both ee 


Connect the next lower ye of L4 to terminal 4 of the rear deck of Siw, 


and solder. 


Solder terminal 3 of the rear deck of SW. 


Cut off the wire lead on the top end terminal of L4. Between tthe top 
terminal or L4 and terminal 1 of the rear deck of sw, connect with #ou 
crmed wire and raga at both points. 


out off the wire lead on the bottom terminal of L4. and ‘solder in its place 
a 2" length of #ek tinned wire. 


Mount bracket BKT9 atop the ab = ee to the right of Swi and next to the 
afer hole near the front edge of the chassis. Mount the bracket flush 
with the ener of the chassis, the outside of the bend in the bracket to 
the front. Use a 3/8" 10-32 screw, shakeproof washer and mit. Install 
a large grommet in the. hole to the left of BETS. 


Mount the drive control R25 (25,000 ohm 4 watt potentiometer) in BKT9, 


the shaft toward the front and ie terminals toward nee Left edge of the 
chassis. Ne 
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Mount the high frequency buffer coil behind R25, parallel to the front of 
the chassis and its tap toward the rear as per Figure 4. The #14 lead of 
L5B passes thru the hole in the chassis. Shape the straps mentioned in 
the following steps for easy connection to the front deck of SW4 terminals 
5 and 6, before securing L5B. Use 3/8" 6-32 screws and shakeproof washers 
furnished on L5B's insulators and at the same time, mount the bracket BKT6 

under the chassis, the outside of the bend in the bracket toward the front 
of the chassis. This bracket is for the buffer tuning condenser C22. 


Connect the left hand strap on L5B to terminal 5 of the front deck of SW4. 
Do not solder. 


Connect the aecan 2 on L5B to terminal 6 of the front deck of sil and 
solder. a 

% | 
Cut off the wire lead from the bottom terminal of L5A. Solder 3 inch 
lengths of #2) tinned bare wire to the bottom terminal of pia and to the 
tap next to the bottom terminal. 


Mount the buffer /doubler coil L5A just to the right of (looking from the 
front of the chassis) the rear deck of SW and directly in front of the 
6146 sockets (X7, X17). The coil has all its taps and terminals in a 
line. The terminals will be to the left and slightly toward the front of 
the chassis. Use shakeproof washers and 6- 32 nuts. 


Pass the lead from the bottom terminal of L5A thru terminal 5. of the front 
deck of SW4 and solder. 


Pass the lead from the tap next to the bottom terminal of L5A thru termi - 
nal 4 of SW4 and solder. 


Connect the next higher coil tap of L5A to terminal 3 of ‘SW and solder. 


Connect the next higher coil tap of L5A to terminal 2 of SW and solder. 


Connect the top terminal of coil L5A to terminal 1 of Swh and solder. 
Hach of the coil taps and terminals and each of the f terminals. of SW4. 
should now be connected and soldered. 


Using 1/4" 6-32 binding head screws, shakeproof washers and nuts, fasten 
shield S4YB to shield SLA. In order to see the positions of cheas shields 
slip the smaller of the shields between the decks of SW. The slot in the 
small shield will clear the switch. Place the larger of the shields atop 
the chassis, the edge having the punched holes down. The shield will fit 
between the 6146 tubes and the oscillator coil L4; also between the buffer 
coil. L5A and the 6146 sockets. The front edge of the shield will be beside . 
the potentiometer R25. After screwing the shields together install 6-32 
spade bolts in each of the holes at the bottom of the shield assembly. 

Use 1/."-6- 32 binding head screws passing first thru the spade bolts, then 
thru the shield; shakeproof washers and nuts. The spade bolts must be 
either on the sides of the shield facing the front of the chassis or the 
right end of the chassis looking from the front, The spade bolts will then 
fit correctly in the chassis holes without the necessity for distorting 
the shield. It may be necessary to adjust the spade bolts sc: that they 
are perfectly aligned before they will drop right in the holes. 
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Secure the. shield with shakeproof washers and 6-32 nuts, installing ‘a #6 
solder terminal under the chassis, under the nut at the front edge of the 
chassis which will be used as a ground for the pilot light. Atop the 


wehassis, under the nut used to secure the spade bolt (to' the shield) which 


will be at the left edge of the chassis, install.a #6 solder terminal 
turned toward the right. This terminal will be used later as a oo. ter- 
minal for the rotor of the oscillator tuning capacitor, C18. 


Locate the oscillator tuning condenser C18 (75L15 JOHNSON), the small 
variable with a short shaft. Solder a 1 1/2" length of #14 bus wire to’ 
the rotor contact at an angle of 45.degrees. from the stator center line’ 
down and to the left looking from the shaft end. Fis’ 


Install C18.in the hole in the shield’near SW4, the shaft extending thru 
the hole from the rear. Form the bus installed in operation 6 and pess 
it thru the hole in the ground terminal installed in operation a. Use 


two 3/8-32 nuts to secure C18, the second nut to serve as a lock nut. 


Solder at. the ground terminal. 


Connect the bottom lead of the oscillator coil L4& to the closest stator 
terminal of ce. ; ay Mt 


Install a small grommet in the hole beside the oscillator socket X6. 


Strip all but 1" of the insulation off.a 3" piece of We wire and pass one 
end down thru the grommet just installed thru terminal 5 of X6. Connect 
the other end of the wire to C18 and solder at C18 only. k 


Mount the final inductor L9 atop the chassis directly over the six ventil- 
ation holes near the front edge. The front of the inductor is the end » 
where the pitch (spacing between turns) is least, and should be toward 
the front of the chassis.: Use 3/8" 8-32 screws, shakeproof washers and 
nuts. before proceeding, remove a mounting bracket from one end of the 
high voltage divider R13 (20,000 ohm 50 watt resistor), mount the bracket 
and a #10 solder terminal under the forward ‘nounting nut, of the final’ 
inductor L9 (under the chassis). Orient the bracket to ‘support R13 later, 
as shown in Figure 10. 


Connect a piece of #14 tinned wire between the solder terminal on the 


/front end frame of LO and the 8- 32 screw terminal on the same end of the 


inductor. Form an eye on the #14 wire and tighten between he nuts of 
L9's 6-32 terminal. Solder at the solder terminal. 


Mount the flexible Joe Dé on the front drive shaft of L9.- Turn L9 

so that the roller contact is against the front stop. . 

For convenience in shipping the tuning mechanism BKT1, the gear which will 
be later used to drive the condenser C29, may have been fastened to the 
shaft and pinion of the tuning mechanism. This gear should be removed and 
the drive shaft and pinion removed. 


Fasten the short end of the pinion and shaft -assenbly : in yee flexible 
coupler D116. : 
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Slide BKT1 over the shaft and mount it directly in front of the final 
inductor L9 using 3/8B-32 screws, shakeproof washers and nuts. From this 
Rota thru operation 12h leave screws just finger tight. : ud 


Mount BKT2 behind the final tuning inductor L9, with the outside of the 
bend in the bracket toward the’ right edge of the chassis, looking from 
the front. Refer to figure 6.’ Use 3/8" 10-32 screws, shakeproof washers 
and nuts. A Mita Aba vi i! ah 


Mount eaeaed BKTS between brackets BKT'l and BKT2 using 5/16" 10-32 screws 


_ vand shakeproof washers at the front and 3/8" 10-32 screws, shakeproof 


washers and nuts at the rear. Loosen the top bearing in BKTI but do not 
remove. Tighten Aa i screws securing BKT1, 2 and 3. 


Take the loose gear from BKT1 and hold it behind the top bearing in BKT1 
with tne hub toward the chassis rear, set screws up and with the gear 
teeth in mesh with the smail gear near the center of BKTi. Pass the 
shaft of variable condenser C29 (large 350 mmf. capscitor with long 
shaft) thru the hub of the gear and the bearing in BKT1. Permit C29 to 
rest on the final inductor L9. rit 


Fasten the mounting feet provided in the hardware envelope (23.08-2) on 
the 400 mmfd. capacitor C30 (400 B15) using the screws provided and #6 
shakeproof washers. 


Pass a 1/2" 6-32 screw thru the rear bracket of C30, thru the rear mount- 


ing hole in BKT3 and the rear bracket of C29. Secure with a shakeproof 


washer and nut. 


secure the front bracket of C30 to BKT3 using a wee binding head Screw 
with two shakeproof washers under the head. BKYT3 is  bapped. 


Secure en front bracket of C29 to BKT3 using hal? iach bes 32 screw, 
shakeproof washer and nut. 


Ce the roller of the inductor L9 at the front stop and with ce9 fully 
eshed, adjust the position of the gear on the shaft of C29 so that the 
iad in the gear's hub clears the gear below. Tighten set screws. 


Tighten the top bearing in BKT1. Attach a knob temporarily to the final 
tuning shaft and check to see wuether or not the tuning assembly turns 
freely. Look down past the shaft of Ceg and check to see if the tuning 
shaft is exactly parallel with it. If not, loosen the mounting screws 
of BKTL and adjust it'so' the two shafts are parallel. (This will aid 

in installing the panel later.) A drop of oil on the bearings of BKYT1 
will aid in.making-the-tihing smooth. Do not tubricate the rollér or’ 
trolley of L9. 


Mount bracket BKTLO beneath the shaft of C30 using a 3/8" 10-32 scr ew, 
shakeproof washer and nut, the outside of the bend in the bracket toward 
the front of the chassis. Mount the coupling switch SW5 in bracket BKTLO, 
the shaft toward the front of the chassis and the switch turned so that 
the blank portion is toward the bottom and the two rotor contacts are on 
a line perpendicular to the top of the chassis. Use a 3/8" - 32 nut and 
shakeproof washer. 
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Fasten a #6 solder terminal under the nut of the bottom front stator 
terminal of the output tuning condenser C30 and pointing toward the 
chassis. Between this terminal and the two rotor lugs (left hand) of 
SW5, connect a piece of #14 wire and solder, 


Locate C36 and C37 each 300 mmf. 600 WV mica capacitors with stamped 
terminals. Lay these two capacitors together, terminals touching and with 
mounting holes together. Using the lower right hand end frame screw of 
C30 (looking from the front) mount C36 and C37 together, with their reg- 
ular mounting holes to the right, by:-means of the capacitors' solder 
terminals. At the same time, install a #6 solder terminal under the screw 
head pointing up. 


Under the screw in the front mounting bracket for C30 (nearest the shaft) 
install a #6 solder terminal pointing toward the chassis, Bend this 
terminal and the terminal in the previous operation so they project to 
the front. 


Form a "U" shaped piece of #14 wire with sharp corner bends to fit the 
terminals just installed. The sides of the "U" should be approximately 
1.2/2"; 


Locate capacitor C38, 150 maf. WV mica. Turn the capacitor so that the 
mounting holes are to the left and the face of the capacitor adjacent to 
the solder terminals toward you. Twist the top terminal of the capacitor 
about 45 degrees and with the capacitor facing the same direction, slip 
the bent terminal over the #14 wire... Slide the ends of the "U" shaped 
wire into the terminals on C30 and adjust its position so that the flat 
side is parallel to the chassis and the end of C36 is flush with the ends 
of C37 and C36. Solder the #6 terminals but not the terminal of C38. 


The steps g., h., and i. can be accomplished with #16 bare copper wire 
if available, if not, then with parallel conductors of #20 wire furnished 
with the kit. 


Using a straight lead, cut to fit, connect the bottom terminal of C38 to 


‘the extreme right hand terminal of SW5 looking from the front of the 
‘chassis. Solder at both points. 


Bend the bottom terminals of C36 and.C37 so there is no danger that they 
short together. Connect the bottom terminal of C37 (front condenser) to 
the terminal next to the right hand terminal of SW5, solder at both points. 


Connect the bottom terminal of C36 (rear condenser) to the next adjacent 
terminal of SW5 and solder. 


Install C35, .0003 mfd. 450 V molded mica in front of C38 against the edge 
of C37 and the end flush with the end of C38. Connect the top lead to 
the #1). wire and the bottom lead to the next adjacent terminal of SwW5, 
solder at SW5 only. 


Install C34 next to C35, connect the bottom lead to the next adjacent 
terminal of SW5 and solder at SW5 only. 
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Install C33 next to C34, connect to SW5 and solder. Solder all the con- 


“ aenser leads and the terminal of C38 on the #14 wire, © 


po 


“Mount bracket BKT12 atop the chassis, outside of the ene heteay with the 


front edge of the chassis, next to the switch SW5~( output coupling switch) 
using a 3/8" 10-32 screw, shakeproof washer and nut. 


“On the long end of the 1 5/8" shaft and bearing assembly Dl4, slip pulley 
— D5, hub side toward the bearing. 


Slip D4 into the hole in BKT12 from the rear and secure with the 3/8" 


-32 mounting nut on the assembly. 


\Adjust the position of the pulley D5 on the shaft of Dl4 so that it clears 
the shield base of the socket X2 by 1/4". (The hub of the pulley will be 


almost exactly flush with the end of the shaft.) 


yee pulley D6 on the front shaft of the Seote coupling La C30, 


the hub to the rear. Adjust the position of the pulley so that it lines 
up with pulley D5, the opening in the rim toward pulley DD» and with C30 
at full capacity. 


With the pulley D5 turned so that the opening in its rim is toward (C30, 
run a 38-32 screw thru the topmost outside hole stamped in the pulley. 
Pass the screw thru the pulley from the rear to front. Secure with a 
shakeproof washer and nut. This is the stop for the drive assembly. 


Readjust the position of D5 on the shaft Di4 so that the end of the screw 
installed in 13 f. is exactly el with the front edge of bracket BKTle. 


Hoa making use of the stop just provided, install the drive cable in 
exactly the same manner as the drive cable for the 160 meter switch SW6 
described in part 7 j. thru 1. The tension spring should be fastened to 
pulley D5 on shaft assembly Dll. Do not be afraid to tighten the cable 
and make sure it can be rotated to the limits of the stops without jumping 
off the pulleys. 


Looking..at the rear of C29 and C30, remove the poutine bracket screw 
nearest the shaft of C30 and the end frame screw at the bottom and to the — 
left of the shaft of C29. These screws are then used to attach the JHMDEE 
strep PKT15 (16. Log id used to bond C29 and C30. 


Remove the mounting screw of the 6146 sub weed: nearest the rear end of 
the final tuning inductor LY. pciicdes the tenk svounding strap BKTL4. 
(16.1089): to C29 using, two 1/4" 5-32 binding sé. strewe and shakeproof 
washers. Attach the other end ‘s the chassis:xepliacing the ‘7/8" 6-32 


\ screw and spacer, It will be necessary to twist the bottom of the strap 
‘about 1/4 turn to the right. “he strap must -4é positioned so as not ‘to 


interfere with the stator: connection of C29.. Fasten two #6 solder ter- 


minalis. uncer the nut below the chassis for BC a ae tue OLh6 cathodes later. 


Looking at the 160 meter switch SW6 from the rear of the chassis, call the 


.. first terminal to the right of the top nut (used in assembling the switch) 
/terminel #1. Call the others in order in a clockwise direction es 3) eae a 


around to the one just to the left of #1 which will be #12. 
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Fasten a flat #10 solder terminal under the 8-32 screw :terminal on the 
rear of the final inductor L9 and connect a piece of #14 wire between 
this terminal and terminals 2 and 3 on the 160 meter switch SW6 and solder. 


Connect a #6 terminal on the bottom rear stator terminal. of the coupling 
capacitor C30. Solder’a piece of #14 wire between this terminal and 
terminals it and 12 of the 160 meter switch SW6. 
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Connect a jumper consisting of double leads of bare #20 (W2-wire) between 
terminals 5-6 of the 160 meter switch SW6. Connect another eka! between 
terminals 8-9. Solder only at terminels 6 and 8. 


Straighten the leads of the 160 meter auxiliary inductor L10. Set it in 
position behind SW6 as shown. in. Figure 7. Measure the lead length 
necessary to connect the top lead to terminal 5 of SW6 and the bottom 
lead to terminal 9 of SW6. 


Strip insulation from the leads of L1LO, connect to terminals 5 and 9 of 
SW6 and solder. 


Secure L1O with #6 shakeproof washers and nuts et pe a #6 solder 
terminal under the rear stud of L1O. 
Note: Terminals 1, 4, 7, and 10 of SW6 should be blenk, 


Mount the residual high frequency coil L& on the bottom rear: stator 
terminal of the tuning condenser C29 as shown in Figure 7, by means of 

its attached solder terminal using a #6 shakeproof washer and nut. Place 
the shakeproof washer between the nut on C29 and the terminal of L8 rather 
than between L8s terminal and the nut used to sécure it. Thus the mount- 
ing nut can be tightened without turning the terminal of L8 and distorting 
the coil. Solder the plain wire end of L8 to the solder terminal on the 
rear of the final tuning inductor L9. 


A silver plated spade lug 1s used for mounting the plate coupling capacitor 


C31. Place a 6-32 nut and shakeproof.washer on the spade lug, turn the 


capacitor on to it, (2 turns only) tighten the locknut. Mount this 
assembly on the same terminal of C29 used to mount L8, secure with a 


“ shakeproof washer and nut, Keep capacitor C31 spaced 1/8" from the ground 


strap. 

Mount the RF choke L7 behind the 6146 tube sockets using a 3/3" 8-32 
screw and shakeproof washer. The. empty solder terminal “Stop L7 should 
be turned toward the front of the chassis. 


Install a eines in the. hole to the right cs hea 


By means of a 1/4" 6-32 screw and shakeproof washer, fomten three #6 
solder terminals to the counling capacitor C31. 


Connect and solder a straight piece of #14 wire between one of the solder 
terminals on C31 and the top terminal of the RF choke Tait. 


Solder one end of parasitic suppressors Ll1 and L12 to the remaining two 
solder terminals on C31. 
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Solder a 6146 plate cap connector to each of the other ends of L 11 
and Lie. 


Connect a 4.7 microhenry choke L21 between the two bottom taps of RF 


choke L7. Connect Ch6 (.0l:mfd, ceramic disc capacitor) between the 


bottom tap and the solder terminal on the chassis near L7. Connect C32 
(.01 mfd. ceramic disc capacitor) between the other lower tap of L7 and 
the solder terminal on the chassis. Keep all leads as short as possible, 
solder at all points. te ve cid sb ipa aie 


At the front, right end of the chassis mount bracket BKT11, the outside 
of the bend in the bracket flush with the front of the chassis. Use a 
3/8" 10-32 screw, shakeproof washer and nut. 


In the large hole just to the left of ‘BKT11, install a rubber grommet. 


Invert. the chassis and with the front toward you, lay the wiring harness» 
in position, (The diagram of the wiring harness located at the rear of 
the operating manual will aid in identification of leads and in properly 
orienting the harness.) At one extreme end of the harness you will find 
a bundle of 6 leads, three of them green, two red and one brown, These 
are the VFO power leads and should be in the Fear, right hand corner On 
the chassis (looking from the bottom). Diagonally opposite, in the front, 
left hand corner of the chassis (looking from the bottom) you will find a. 
bundle of 10 leads, one blue, one brown, one grey, one black, one. orange, 
one white, one yellow, one violet, one red and-one-green. Run all except 
the red and “the green - lead thru the grommet’ and pull the leads up until 
the bend is snug in the grommet. These are the meter leads. Following 
the main harness along the front of the chassis you will find, near the — 
right, three leads tied off together one each black, white and red. Run 
these leads thru the grommet undér-the-excitation control R25> —At- points 
where the harness is in close proximity to terminal boards the cables 
should lie as follows: to the rear of X18, to the right (looking from 
the bottom of the chassis) of X22, id hi os X10 and X11; to the right of 
X20 and to the right of X2l. . 
Leads in the harness will prove to be slightly long and must be trimmed 
to fit. The plastic covering of the wire may be readily stripped using 
& good wire stripper,, diagonal cutters or a knife. “An iron applied | 
directly to the insulation will cause it to melt ‘but the iron can be 
left on joints long enough. for the solder to flow without affecting the 
insulation. Leads can be identified by their color and proximity to 
connecting terminals: and it is not.necessary to cons tantly refer to the 
wiring harness drawing in the course of connecting it. 
In the following operations, trim leads to the correct length, strip che 
insulation from the ends, wrap securely on the proper terminal but DO Nor 
SOLDER UNTIL SPECIFICALLY copier etd TO DO SO, 


Solder lead 20B green to pin 3 of Xl. 
Connect lead 9A (red) to the center terminal of X19, 


Solder leads 19B and 20A (green) to pin 3 of X2. 


Connect lead 4B (black) to the ground terminal adjacent to pin of x2, 
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“Solder lead 15B 


Older lead 46B (yellow-blue) to pin 2 of X4.. (Run the lead between the 
socket and the chassis end. ) aise ‘fill both holes in the terminal. 


(green) ae pin 1 of X4, 

Solder lead 4OB (the longest violet Sead to pin i of Xt 
Solder leads 39B and kOA (both violet) to pin 4 of X3. 
Solder leads 14B and 15A (green) to pin 1 of X3. | 
SGihencheads ite ana heh (hot velowvbiue| Ao oun Ber X35. 


Connect lead 43B (violet) to the terminal of terminal board X18 nearest 
the chassis end, . . ‘or 


Connect leads 48B and 49A (both green-white) to the second terminal from 
the end of the chassis on terminal board X18. 


Connect lead 22B (black) to the fourth terminal from the end. of the 
chassis on tefminal. board X18. - : 


Connect leads 6B and 39A: fyelet) to the terminal of terminal board K22 
nearest the center of the chgs sis. 


Connect leads 7B and 384 (vellow) to the fifth terminal from the rear of 
the chassis on terminal board X2e. 


Connect leads 32B and 52A (both eray- -red) to the second terminal from the” 
rear of terminal board «22. e 


aut 


Connect leads 273 and 28A (both black-brown) to the rear terminal of 
terminal board X22, 


Connect lead 42A (violet) to pin 1 of the torward 5R4 socket X9. 
Connect lead 12B (red) to pin 3 of the 5V4G socket X10. 
Solder lead 24B (green) to pin 3 of the 6AL5 socket X11. 


Connect lead 21A (white) to pin 6 of the 6AL5 socket X11. 
in the terminal nearest the chassis. ) 


(Use the hole 
Connect lead 29A (white) to the terminal of terminal board X23 nearest the - 
underside of the top of the chassis. 

Connect lead 27A (black-brown) to the ‘center terminel of X23. 


Connect lead 31B (blue-orange) to the terminal of X23 nearest the edge of 
the chassis. 


Connect lead 4+/B (gray) to the terminal of terminal strip X25 nearest the 
crystal socket X15. 
Note: Lead 52B (gray-red) is left unconnected at this time. 
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“Connect leads 10B and 12A (both red) to the terminal of terminal oar 


xeh nearest the bottom edge of the chassis. 


Connect Leases 13B, 16A and 24A (green) to the terminal of X24 nearest the 
underside of the top of the chassis. 


Connect lead 50B (brown) to the center terminal of X2h. 
Connect leads 16B and 17A (green) to pin 4 of X6. 
Connect leads 17B and 18A (green) to pin 3 of X5. 
Connect lead 3B (gray) to pin 2 of X5. 

Connéct lead 25B (white) to pin 6 of ¥5. 


Connect lead ole (black-brown) to the second terminal from the front of 
the chassis on terminal board X20. 


Connect leads 9B, 10A and 11A (red) to the 3rd. and 4th terminals from the 


front of the chassis on terminal board X20. Jumper these terminals to- 


gether with the excess of one of the leads. 


Connect leads 34A and 50A (brown) to the fifth terminal from the front of 
the chassis on terminal board X20. 


Connect lead 1B (blue) to pin 7 of the 6AU6 oscillator, XO, 


é danmidat leads 6B and 21B (white) to the fourth terminal trom the ek of 


the chassis on terminal board X21, 


Connect lead 22h (black) to. the third terminal from the rea of terminal 
board X21. 


Connect lead 23A (black-brown) to the second terminal from the front of. 
Axel. 


Connect lead 5B (orange) to the eagle ix Ox X21 nearest the front of the 
chassis. « 


Solder lead 37B (black) which comes out of the beeen | very teas to the 
front mounting nut of L9 to the-terminal under this nut. 


Screw the 120 volt indicator lamp 6S6 into the high voltage indicator 
socket X13A. Mount the socket behind the front edge of the chassis, 
bracket to the left with the filement of the lamp centered over the hole 
(the one, of a pair, nearest the underside of the top of the chassis). 

The bracket is directly under the shaft for the 160 meter switch. Use a 
1/4" 6-32 binding head screw, shakeproof washer and nut. Soldcr_lead-32B 
(gray-red) to one-of£I3's terminals, solder lead-28B (black-brown) to the 
other skin scans iscsi need not be Saari ha 


Screw the 6 volt, #40, lamp in the low voltage cidnatoe sbbieat XbA. 


Lee 
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Mount. the socket behind the front edge of’ the chassis, “bracket to the 
right, the lamp centered over the hole (the one Of a pair nearest the 
underside of the top of the chassis) beneath the drive control R25. Use 
a 1/k" 6-32 binding head screw, shakeproof washer and nut. Connect a 
bare piece of ‘20 wire between the terminal of X14A nearest the top of 
the chassis and the solder terminal under the shield mounting nut next to 
the front of the chassis. Solder at both points being careful not to 
touch any of the harness leads with the iron. Solder leads 10B and LGA 
(green) to the other terminal of Xi}A. 


Mount the keying jack J2 in the front edge of the chassis directly under 
the bandswitch SW with the solder terminals of J2 to the left. Strip 
11/2" of insulation off the black lead 26B, run it thru the heavy 
ground lug of J2 to the terminal of J2 nearest the front of the chassis 
(If 26B is a little short, draw the required length out of the harness.) 


Between the only empty terminal left on J2 and the terminal of terminal 
board X20 nearest the front of the chassis, connect L119, 4.7 microhenry 
choke. 


Between the two rear terminals of J2, connect Ch3, .005 mfd. ceramic disc 
capacitor, using. the shortest possible Tenna Solder all. three terminals 


of J2. 


Connect lead 36B (blue) to the terminal of X20 nearest the front of the 
chassis and solder. 


Mount the low voltage switch SW1i (SPST) in the front edge of the chassis 
in the hole nearest the bottom edge of the chassis and just above the 
indicator light in XL4A. Use the pair of hex nuts to adjust the switch 
shank so that about 1/4" to 5/16" protrudes thru the front of the chassis. 
Solder lead 29B (white) to one of the switch terminals, 30A (blue-orange) 
to the other. Turn the switch now so that the terminals are toward the 
underside of the top of the chassis. (Put the knurled nut back on the 
switch to avoid losing it.) 


Mount the high voltage switch SW2 (DPST toggle) above tne 120 volt in- 
dicator X13A using the pair of hex nuts and adjusting the length of shank 
protruding thru the front of tne chassis to the same as that of SW1. The 
body of the switch should be perpendicular to the top of the chassis, the 
bushing keyway toward the bottom edge of the chassis. 


Solder leads 30B and 31A (both blue-orenge) to the terminal to the left 
and nearest the widerside of the top of the chassis: On the same side of 
SsWe, to the terminal nearest the bottom edge of the chassis solder leads 
32A and 33A (both gray-red). 


On the right side of SW2 solder lead 37A (black) to the terminal nearest 


~the underside of the top of the chassis. Solder lead 358 (orange) to the 


other terminal of SW2. (Put the knurled nut back to the switch.) 


Locate the phone /CW switch 5W3. Note that both the front and rear decks 
of SW3 are symmetrical and that all terminals are in groups of three. 
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In order that you may stay properly oriented in wiring the switch, number 
any one.of the center terminals of one of the groups of three terminals, 

#1. Looking at the rear of both decks, call the next terminal in a clock- 
wise direction #2 and. so on, the. last terminal being #9. The switch deck 


-next.to the chassis is the front deck, 


Coatein R28 (20, 000 ohms 20 watts) between terminals 5 and 6° of ‘the rear 


deck. Since the leads will be used to support R28, they should be heavy, 
preferably #14 wire with the ends flattened so it will pass. thru the 
switch terminals. Keep the leads short and R28 snug against SW3. Solder 
at the resistor terminals and at terminal #0. 


Solder a sacle piece of We wire between terminal 4 of the rear deck and 
terminal 1 of the front deck (nearest the front of. the chassis). 


Mount the phone /CW switch in the center of the front of the chassis using 
a 3/8"-32 nut only. Turn the switch so that R28 is toward the underside 
of the top of the chassis and parallel to it. The résistor mvst be clear 
of the chassis. . 


“Solder leads 2B and 34B (brown) to terminal #1 of the rear deck of SW3. 


a 


Solder lead 36A (blue) to terminal 2 of the rear deck. 

Solder lead 45A (yellow-blue) to terminal 3 of the rear deck. 
Solder lead 41B (gray-red) to terminal 9 of the front deck. 
Solder lead 47A (gray) to erat of the rear deck. 


Solder lead 48A (green-white) to terminal 7 of the rear deck. — 


.. Solder lead 4Y4B (violet) to terminal 8 of the rear deck. 


Solder lead 35A (orange) to ‘terminal 9 of the rear deck.,/ 
Solder lead 51B (green) to terminal 2 of the front deck. 


Mount the voltage divider R13 perpendicular to the front of the chassis 


_as shown in Figure 10. One of the resistor mounting feet was earlier 


mounted under the nut for the final inductor L9. Place the open end of 


_R13 over the bracket "V" and mount the other foot with a 1/4" 6-32 binding 


head screw, shakeproof washer and nut. Also fasten a #6 solder terminal 
under the mounting nut. 


_Mhen the resistor was shipped from the factory, the shape of the taps may 
' have been deliberately distorted so that they do not make contact with 


the resistance element. If so, the taps must be taken off the resistor, 
reshaped and put back on tha vee telat in the positions shown in Figure 10. 
Tighten the taps carefully so as not to damage the fine wire with which 
the resistor is wound. Do_not attempt to move the taps without first 
loosening them! aan 


Solder leads 428, 43A and 4la (violet) to the terminal on the end of R13 
nearest the rear of the chassis. 
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Solder lead 41A (gray-red) to the rearmost tap- of R13. - 


Solder lead 38B (yellow) to the end terminal of Tries nearest the front of 
the chassis. 


Solder lead 51A (green) to the tap of R13 neerest the TE ate of the chassis. 


Pass lead 493° (retnt white) thru a grommet in Lie ee beside the PA 
plate choke L7. 


Turn the chassis right side up, the left end toward you. Locate the 
meter switch SW7. Mount it in bracket BKT11 located on the front right 
corner of the chassis, using a 3/8"-32 nut only. The nuts used to as- 
semble the switch should lie on a line perpendicular to the top of the 
chassis. The(switch is svmmetrical and may be turned with either nut up. 
Looking at SW7 from the reir, call the first terminal to the right of the 
top screw, terminal 1, the next in a clockwise direction 2 and so on a- 
round the switch, the last one being #12. 


Solder the brown lead to terminal. 6. 

Strip‘ 2.1/2" of insulation off the black lead, pass it thru terminal 5, 
slip a piece of spaghetti over the exposed lead and solder to terminal 
9. Solder at terminal 5 also. 


Solder the orange lead to terminal 4. 


Strip 3/4" of insulation off the yellow lead, pass it thru terminal 5 
solder at terminal 2. Solder also at 3. 


Solder the violet lead to terminal 8. 
Solder the white lead to terminal 10. 


Solder the gray lead to terminal ll. 


Solder the blue lead to terminal 12. 


Connect lead 49B (green-white) to the bottom tap on the choke L7. Solder 
being careful not to dislodge the other components. , 2% 


eit the drive control R25 as follows: ‘.solder the red lead.to the lug. 


nearest the chassis 

Solder the white lead to the cere: lug. 

Solder the black lead to the toe ae 

Note: The 005 mfd, ceramic dise capacitors in. tie forlowlie ‘operations 
should be connected with the saortest possible leads. Oncé again, do not 
gone terminals until man basa ag 

Connect C15, »005 mid, paiieeh bernihed’ 7 f and the center shield of the 


oscillator socket X6. 
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Connect C16, .005mfd. between. pins.4 and 3 of X6... 


Connect C17, .005 mfd. between the fourth terminal from the front on X20 


‘and the ground terminal at the rear of. X20. Solder at the ground termi- 


nal se gl 


Beside the right side of the terminal hoard X20, connect cal, .005 mfd. 
between the second terminal from the front on terminal board X20 and the 
ground terminal under tne front mounting nut of X20. . Solder the ground 


‘terminal only. 


Solder C21, .005.mfd., between pin 6 and the center shield of the buffer 


‘socket X5. 


Connect C26, .005 mfd. between pins 3 and 4 of X5. 


Connect C27, .005 mfd. between pin 2 and the ground terminal adjacent to 
pin 4 of X5. pt aes ’ : 


Connect the remaining lead of cl, £00005 mfd. to pin 6 of oe alee ese 
socket X6. aca i 


Connect R18, 100K ohms 1/2 watt between pins nna 4 Of Ae; Sek at pin 
3: only. 


Solder a piece of W2 wire between pin 1 of X6 and the rotor terminal (#1) 
of the crystal selector switch SW8. 


Connect C20, .00005 mfd. silver mica capacitor between pin 5 of X6 run- 
ning the other lead thru pin 1 of X5 to pin 7 of X5. Solder et pin 5 oF 
X6 and at pin 7 only of X5. 


Solder SH3, 5.1 ohm 1/2 watt resistor between pin 7 of X6 and the fifth 
terminal from the front of X20. 


Connect R19, 33K ohm to pin 6 of the oscillator socket X6 and to the 
fourth terminal from the front of the chassis on X20. Solder at ait 


Solder R20, 100 ohms 1 watt to the fourth terminal 18 28 the front of 
the chassis on X20. B f ve 
{ 


Solder L20, 4.7 microhenry choke from #7 of SW4A to the third terminal 
from the front on X20. 


Solder R23, L7K ohms 1/2 watt between the second terminal from the front 
on X20 and pin 1 of the buffer socket - 
x © 


Solder SH5, 2.2 ohms 1/2 watt between pin 2 of the osetrttetor socket XD 
and the ground terminal adjacent to pin 4... Solder the ground terminal, 
pin 4 and pin 3. Lo 


Solder C19, .005 mfd. connected to #7 of uly to ay ground terminal under 
the mounting nut of the oscillator coil Li. ) 
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29. b. Connect C23, parallel .005 mfd. to the #10 ground terniinal under the nut 
: used to mount the bracket for SW4. Keep the leads very short. 


iS a. Mount the buffer tuning capacitor C22, 75 mmf. with the long shaft, in the 
\J bracket under the inductor L5B, using two 3/8-32 nuts, the second nut 
serving as a locknut. The bottom of the stator is parallel to the under- 
side of the top of the chassis. 


b. Solder two parallel conductors of #20 (W2) wire between the rotor of C22 
Vand the ground terminal under the mounting nut for the bracket of SWh. 


e. Connect the #14 lead of the auxiliary inductor L5B which comes from the 
top of the chassis, to the right hand stator terminal of C22. Make sure 
the #1): lead is centered in the hole and does not touch the chassis. 


d. Between this same statorterminal and pin 5 of the buffer socket X5, solder 
aids @ piece of We wire keeping it as short as possible while remaining clear 
bets of all the components near it. 


Te. aah Check to be certain that all connections in the oscillator/buffer section 
are soldered. 


31. a. Solder L15, 4.7 microH choke between pin 7 of X12 and the terminal of X2k 
to which the green leads are connected, 


_®». Solder L16, 4.7 microhenry choke between pin 8 of the VFO power socket 
sf _¥12 and the terminal of X24 to which the brown lead is connected. 


ec. Solder L14, 4.7 microH, between pin 3 of X12 and the terminal of X2h, to 
_— which the red leads are connected. 
ap a, Pass a #14 wire thru pins 4 and 8 of each 6146 socket (X7 and X17) and 
solder to the closest respective solder terminal installed earlier. 


b. Connect pins 1, 6, 7 and 8 of cach 6146 socket with #14 wire. Connect 
pin 6 of V1L7 to pin 1 of V7. (This can best be done by slightly deforming 
/ the socket terminals and forming the wire so that it will pass thru the 
“ holes in each of the terminals.) Solder at all’ points. 


c. Using #20 wire (W2) connect pin 2 of X17 to pin 2 of X7 and solder at X7 
only. 


ad. Solder a piece of #14 wire between pin 3 of X17 and pin 3 of X7. ‘Then 
/ solder 028, .001 ceramic disc capacitor between pin 6 of X17 and the mid- 
point of the #14 wire connecting pins #3 of tae two 6146 sockets. 


‘e. Solder a piece of #14 wire between pin 5 of X17 and pin 5 of X7 making 
Pa certain it clears all the other pins. 


f. between the wid-point of the wire just installed and the rear terminal of 
X21 connect RF choke L6, soldering the choke at the mid-point of the wire 
and using 4 14 wire lead to connect to X21 and to support the choke. Do 

y, not solder at X21 as yet but solder at the end of-L6. 

nf g. Make up Ced5 by twisting the leads of the two 25 mmf. silver mica capacitors 

tightly together. 
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Solder C25 between the mid-point of the wire (installed in operation g,) 
and the empty stator terminal of C22. Because of limited space it may be 


easier to connect C25. to the #14 wire lead from L5B. 


Connect leads 13A and 14A (green) of the wiring harness to the youminae 
of terminal board X25 nearest the center of the chassis. 


Connect dead 1 7B (gray) of the wiring harness to the terming1 of teropee an 
board Mire ea tides the ihe daae selector socket assembly., > . ~ 


ne 
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Between pin 3 of the aonb: X17 and the terminal of X25 nearest the cry- 
stal socket connect 4.7 microhenry choke L22. Solder at pin 3. 


Between the terminal of X25 nearest the crystal socket and we ground 


~ terminal, solder C45, .001 mfd. ceramic dise capacitor. 


Connect L23, open wound VHF choke between terminal 2 of X17 aud the 
terminal of the terminal board X25 nearest the center of: the chassis. 


Connect C4, .005 mfd. ceramic disc eapacitor between the terminal of X25 


“to which L23 was just connected and the ground terminal. Do not solder. 


st 


Solder cho, .005 mfd. between pins 2 and 1 of socket X17. 


Place R24, 1800 ohms resistor on the tisanis snug against the left side of 


x 


/terminal pede X21 and connect between the end terminals of X21. Do not 


solder. 


Connect shunt SH4, 5.1 ohms 1/2 watt between the front terminal of X21 ard 
the fifth terminal from the front of the chassis on X21. SH should te on 
the same side of X21 as R24. Use the excess length of SH lead to jumper 
terminal 5 to terminal 4 of X21. Do not solder. 


On the same side of X21, connect RIT, 2700 ohms 1 watt, between the third 
and fifth terminals from the front of the chassis on X21. Do not solder. 


. /On the other side of X21, connect R15, 1500 ohms, 1 watt between the 


second terminal from the front of the chassis and the ground soldering 
terminal under the front mounting nut of X21. Do not solder, 


Also on the right side of X21, between the second and third terminals from 
the front of the chassis, solder R16, 620 ohms 1 watt. 


Between the terminal of X2l nearest tne frent of the chassis and the, 
ground terminal under the front mounting nut solder C39, .005 mfd. 


Solder the fourth and fifth terminals from the front of the chassis on X2l. 
Mount the modulation transformer Tl: (SNC P1992) atop the chassis between 


jthe meter switch SW7 and the 807 sockets X3 and X4, as shown in Figure 9, 
hase 3/8" 8-32 screws, shakeproof washers and nuts. Use shakeproof 


/washers under the.screw heads as well as the nuts. Move the leads out of 


the way by pushing them thru one of the holes in the end of the chassis. 
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34. bd. Snug against the right side of terminal board X19, connect Ch, .1 mfd. 
paper tubular capacitor, between the termine, of pane nearest the front of! 
the chassis and the rearmost terminal of X19. Busy ends of the paper tubu- 
lar capacitors which are marked with black bands. are connected to the out- 
side foil. These are the ends which should be connected to ground or the 
low potential point. Use the excess length of the rear lead to connect 
also to the ground terminal at the rear of X19. .Push the capacitor back 
so there is no possibility of the front lead touching the ground lug ad-~ 
jacent to pin 4 of x2. 


‘c. /Next to Ch, lying flat on the chassis, connect C6, .02 mfd., 400 volt 
tubular capacitor between pin 6 of socket X2 and the round’ lug at the 
rear of X19, outside foil grounded. 


a. Next to C6, connect C5, .O1 mfd. 1000 volt paper tubular ee between 
“ pin 7 of X2 and the terminal of terminal board X18 nearest the center or 
the chassis. The outside foil should be connected to Xe. Solder at Xe. 


e. On the left side of is ages board, flat against the chassis. and snus 
against X19, connect Cl, 1C mfd. Sp ular anes capacitor between pin ~ of 
socket 1. and the t+erninal. gi bt the rear mounting nut..of terminal Bieba 
X19. Connect the positive end of the capacitor to pin 7, the. negative 
end to ground. i ae 


f. Next to Cl, connect C3, .02 mfd. OO volt capacitor between pin 6 of X1 
- and the rear terminal of terminal board X19, the foil end toward the rear 
i of X19. Solder the rear terminal of X19 and the ground terminal behing it. 


Bg.) Conneet.R2, 1800 ohms 4 watt between pins 4 and 7 of XLa The resistor is 
insulated so pull the leads thru the terminals and let the resistor lie 
against the bottom of the socket. Solder at both points. 


« Connect R7, 220 ohms 1/2 watt in the same manner as above between pins 4 
_ and 7 of socket X2. Solder at both points. ie 


Connect R3, 470K ohms 1/2 watt between pin 6 of: X1 Odense front. Nevin nal 
of terminal board X19. Here too, the leads can be ate or short. Solder, 
at pin 6 of socket al only. ars ‘ 


220 _ohms—1 watt ba right angles ‘to the 

é lead to 5/8" length and put a sharp bend in 
from the end. Connect. sale end to pin. 5:of X1, 
inal of X1 “front: of the 


Bend one ot the leads” of RL, 
resistor poady. 
the lead 1/8 of 
connect’ the othér end to 2 e tex 
chassis. — ity 


k. Trim one of the leads of C2, .003 mfd. paper tubular capacitor. to 1 1/8" 
length, put a sharp bend in the. lead 1/8" from the end and connect to pin 
5 of Xl. Solder this terminal being careful to keep the°iron away from Cl. 
The other end of C2 will be left unconnected for the time being. 


Le /Connect R5, 2eK ohms | between the terminal. of:. x9 nearest the front of “the 
‘chassis and the center terminal to which the red harness lead was earlier 
/ connected. Solder the. front terminal, ital B in Spe 
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Slip 3/8" of small spaghetti over one of the leads of Rl, 1 meg ohm 1/2 
watt. Locate the shielded wire W5, cut off 1' of both the wire and braid. 
Discard the inside conductor of the 1" piece just cut off. Over the end 
of Rl slide the 1" piece of shielding, this will be used to shield the 
resistor. 


Take the longer piece of W5 shielded wire, slide the shield braid back and 
trim off the insulation of the center conductor back 1/4", Holding the 
end of the braid 1/8" back from the end of the insulation of the center 
conductor, pull the braid thru the fingers thus tightening the braid a- 
gain. With the shield braid over Rl held in the same position respective 
to the insulation of the inside conductor, hold the resistor and the 
shielded lead W5 together with the ends of the braid flush with each other. 
Wrap the ends of the braid together with eh wire and with a light touch, 
solder. 


Draw the braid down tight over the resistor Rl and solder the end of the 
braid to the uninsulated wire lead of Rl. This lead will be used for the 
ground terminal of this shield assembly. 


At the other end of the shielded wire lead, you will now find that the 
shield braid is longer than the center conductor. Cut the braid off flush 
with the end of the center conductor. 


Slide the shield braid back, cut off 1/4" of the insulation of the center 
conductor and tin the stranded wires with solder. 


Adjust the position of the shield braid so that it is back about 1/8" 
from the bare center conductor. Wrap one end of a 2" piece of stripped 
W2 (#20) wire around the braid and solder. This is to serve as another . 
ground lead. 


At the opposite end of this assembly now, twist the bare leads together, 
trim to 1/4" length, at the end of the insulation bend at right angles and 
solder the leads to pin 1 of socket Xl, the end of R1 pointing toward the 
right end of the chassis. 


Ground the end of Rl to the chassis ground terminal adjacent to pin 4 of 
socket X2. Since the terminal is already full, wrap the ground lead a- 
round it tightly and solder. 


Mount the audio gain control R6 (1 meg. volume control) under the meter 
switch. Mount with a 3/8"-32 nut and turn the terminals toward the Nica 
end of the chassis. 


Using a short length of We wire but not taut, connect the terminal of R6 
nearest the underside of the top of the chassis to pin 2 of socket X2 and 
solder at both points. 


Using a similar length of We wire, connect the center terminal of R6 to 


pin 1 of X2 and solder at both points. 


Connect Ce, -003 mfd. previously connected to pin 5 of Xl to the remaining 
terminal of R6 and solder. 
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Prepare the still free end of the shielded wire W5 connected to pin 1 of 
Xl as follows: trim the tinned center conductor to 1/8". Cut one lead 
of R26, 22K ohms 1/2 watt, to 1/8" length. Solder this lead to the 

center conductor of the shielded wire. Slip the 1" length of large spa- 
shetti over the resistor and the soldered connection to the center con- 
ductor of W5. Slip a 1" piece of small spaghetti over one of the leads 

of C52, 300 mmf. mica capacitor. With the spaghetti tight against the 
body of the condenser, hold the condenser so that the end of the insula- 
tion is flusn with the end of the insulation of the resistor and twist the 
wires together. Solder the leads together and trim off all but 1/4" of 


_Arhe tinned leads. This will serve in a later operation to connect the 
center terminal of the microphone connector. 


Connect RJ, 220K ohms 1 watt between the terminal of X18 nearest the ceuter 
‘of the chassis and the second terminal of X18 from the edge of the classis. 


Solider the terminal nearest the center of the chassis. 


Connect R8, 47,000 ohms Jwatt between the center terminal of X19 and pin 6 
of socket X2. Solder at both points. 


1 
/The modulation transformer has dual secondary windings, normally series con- 
nected by instructions a, b, and c following. If the Viking II modulator is 
to be used for dirving a larger stage, suggestions for wiring can be found in, 
the operating instruction manual. 
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Cut both the green/yellow end the red wire to length and connect to the 
left hand terminal of X18. Solder all leads on the terminal. 


Trim the yellow wire of Tl to length and connect to the second terminal 
from the left on X18. Solder all leads on the terminal. 


| Cut to length both the red/yellow and green wires of T4 and solder to the 


center terminal of X13. 


Install a 9/16" O.D. grommet in the hole between the 807 sockets X3 and 
x4. Run the brown end blue transformer leads thru the grommet to the top 
of the chassis. 


Trim these leads to exactly the same length, removing about 1 1/2" of the 
leads. Strip 1/2" of insulation off these leads and solder one each to 
plate caps TC2 and C3, for the 807 modulator tube plates. 


Mount the audio driver transformer T3 (SNC P1503) underneath the chassis 

the left end above terminal board X18, with the red and the blue leads 
p, the yellow, green and black leads nearest the under side oi the top of 
the chassis. Use 1/4" 6-32 binding head screws, shakeproof washers and 
nuts. 


Connect the yellow to the terminal of terminal strip X26 nearest the 
underside of the top of the chassis. 


Connect R10, 100 ohms 1/2 watt, between this terminal and pin 3 of socket 
X3. 
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“Connect the green lead of 73 to the terminal of X26 nearest’ ‘the bottom 


edge of the chassis. 


Connect R11, 100 ohms 1/2 watt, between this terminal and pin 3 of the 
socket X4. 


Connect C7, .001 mfd. paper tubular capacitor between the end terminals of 
X26. Solder at these end terminals and at pin 3 of sockets X3 and xl. 


Solder the black lead of T3 to the fourth terminal from the left end of 
x18. 


Run the red lead of T3 around the transformer and solder to the center 
terminal of X19. 


~Run the blue lead of T3 around the transformer and solder to terminal 3 


of the socket Xe. 


Mount the high voltage transformer Tl (SNC P1781) atop the chassis in the’ 
corner between the 807 sockets and the 5k sockets X8 and X9, using 3/8" 
8-32 screws, shakeproof washers and nuts. Use washers under the heads of 
the screws as well as the nuts « ; 


Trim one of the red lead to length and solder to pin 4 of the Rh socket 
x8. 


Trim the other red lead to length and solder to pin 6 of the 5R4 socket 
X9. 


Trim the black leads of Tl to length and connect one lead to each of the 
two rearmost terminals of terminal board X22. Solder all leads of these 
two terminals. 


Trim the red/yellow lead of Tl to length, strip insulation and tin with 
solder, connect to the second terminal from the front of the chassis on 
X22 but do not solder, 


Before mounting the choke Ll (SNC P1783) between the 5R4 sockets X8 and 
X9 and the 5V4G socket X10, note that there is a small hole in the chassis 
inside the square formed by the mounting holes of the choke. Insert from 
the top of the chassis, a 1/4" 6- 32 screw, into this hole and secure with 
a 6-32 tit. 


“Mount the choke Ll atop the chassis using 3/8" 8-32 screws using shake- 


proof washers under both the screw heads and nuts. See Figure 9. 


“Trim to length, tin with solder and connect one of the leads of the choke 
Li to pin 8 of X9. 


/ rim the other lead to length, tin with solder and connect to pin 1 of X9. 


Do not solder either lead. 


Mount the filter choke L3 (SNC P1784) under the chassis to the rear of the 
crystal selector board, the choke parallel to the rear edge of the chassis 
and the leads emerging from the side of the choke facing the front of the 
chassis. 


~ Bb % 


hi. 


he, 


1. for about an inch. This will insure that when later lacing of leads is 
done, it will be possible-to keep from straining the tube socket terminal, 
: 


—~m™. Solder the other blue lead of Té to pin 5 of socket X11. 
_N. Solder one of the red leads of T2 to pin 4 of the 5V4G socket XLO. 
4. Solder the other red lead of T2 to pin 6 of the 5V4G socket KALO!s 


ps Route the black leads to terminal board X23 so that they follow the cable 
f as far as socket X10. Solder one to the terminal of Rea to which the 
blue and orange /was previously connected. 
lead 
q. Connect the other black lead of T2 to the terminal of 403 to which the 
black/brown lead was previous ly connected. Do not solder. 


r, Solder the red/yellow lead of T2 to the ground terminal under the eeu ing 
“ nut of terminal strip X24. 


s. Route one of the leads of the filter choke L3 (SNC re ake bundle 
of transformer leads to pin 6 of socket X11. Tin the end of the lead 
and connect to pin 6 but do not solder. ; 7 


Route the other lead of L3 in the same manner removing sufficient insula- 
_ tion from the lead so that it can pass thru terminal_7 to terminal 2:of 
"Kil. Tnsert.a piece of spaghetti between terminals e2 and / of X11, oes 
at terminal 2 only. 


ct 


u. Starting at the right end of the chassis, lace up all the transformer 
y leads (they can be laced to the wiring harness at the same time) back to 

/ the point where the lacing was earlier tied off. Finish lacing at the 

point where the green leads branch off. a 


a. Choke L2 (SNC P1501) is. to be mounted on doe inside rear edge of the chas- 
sis directly under choke Ll. One lead connects’ to pin 8 of the 5V4G_ 
socket X10. The other lead connects to pin 3 of X10. Before mounting Le 
eut the leads to the proper length and tin the ends. Mount Le using one 

/ 3/8" 8-32 screw, shakeproof washers and nuts. The screw nearest the 
socket X8 ‘should be a 3/4" 8-32 extending thru the chassis from the inside. 

/This screw will serve as the transmitter ground terminal. _Use shakeproof 
washers under the screw heads as well as the nuts. Connect the leads but 
do not solder. . 


b. Mount the dual capacitor Cl0-11 (dval 15 mfd., 450 volts) parallel to the 
rear edge of the chassis with the black lead toward terminal board X22. ° 
(Bend the end of the mounting bracket and mount under the 6-32 nut below 


emi Cee 


“4e. Solder one of the positive capacitor leads to pin 8 of X10. 


 @. Bokder the other positive capacitor lead to pin 3 of X10. 

Pee to length, tin with solder and connect but do not solder, the negative 
( 

\ 


black) lead of the capacitor to the fourth terminal from the rear of the 
chassis on terminal board X22. 


5 ae 


Seeure only the end of the choke nearest. the right end ‘Of the: chassis 
using a 1/4" 6-32 binding head screw, shakeproof washer and nut. Trans- 


~former Te will mount directly above and the other end of L3 will be 


secured by one of the mounting screws of T2. Knot the leads of L3 to- 
gether so as to be able to identify them later and not inadvertently get 
them mixed up with the primary leads of the low voltage transformer T2. 


Before mounting the low voltage trarisformer atop the chassis im the corner 
behind the crystal board, note that the red/yellow lead of Te will come 
thru the large hole in the corner of the chassis and connect to the 

ground terminal under the mounting nut of terminal board X24. Since this 
will be a short lead and difficult to handle, once the transformer is 
mounted, check the lead length required, trim to Length, strip insulation 
from the end and tin with solder ztrev es, 


_Mount the low voltage niiaibacdoat Te atop the chassis using shakeproof 
washers under the heads and nuts for the 3/8"-8~32 screws. Secure the 


free end of choke L3 at the same time. ‘The bundle of wires containing 
the red leads should project thru the 5/8" hole nearest the corner of the 
chassis. pate 


Note: In connecting the leads of T2, leave a little slack so that when 


‘the leads are cabled to the wiring Lathan they will not be Baie 


excessively tight. i Pll ari Ph : 

Solder one of the yellow leads of T2 to pin 2 of the - 5Rh socket + xB. 

Solder the other yellow lead of T2 to pin 8 of the 5R4 socket X9. 
steady now near the wot eeeik ama emerge from the high voltage 
transformer Tl lace all transformer’ leads together and to the wiring har- 


ness where they follow the samé course across the rear of the chassis. 
Use the waxed cord furnished with the kit and lace up to the point oppo-- 


. site the 6-32 nut under the filter choke Ll. 


' Lay the green leads from transformer T2 atop the: yellow leads and just to 


the right of the point where the lacing was discontinued, put a right 


/ engle.bend.in the green leads toward the front of the chassis. Now tie 


the lacing off at bear pone using the last ies he secure the green leads 
sai gin bend. 


Trim to length and connect one of the green transformer leads to the termi- 
nal of terminal board X25 nearest the center of the chassis (the terminal 
to which the open wound VHI choke, is siancagaat and solder. 


“Trim to length and solder ing other green transformer lead to the ground 


terminal under the mounting nut of X25 nearest the center of the chassis. 


“Trim to length, tin: with soldér and connéct one of the brown:leads of T2 


to pin 8 of the 5V4G socket XLO. Do not hasan ee 


Coens t the other brown ead (of ne to pin 2 of X10 and bt a 


‘older one of the blue ee of mo to pin 1 of ‘He bias rectifier socket 


X11. Make this lead about 2" too long and double it back against itself 


OB 


OR 


4 


C. 


Mount the bias supply filter capacitor 912-13 (dual 15 mfd. 150:volt) 


/ parallel to the rear edge of the chassis between Cl0-11 and the resistor 


R13. The negative (black and blue leads) should be to the right toward 


“the 6AL5 socket X11. 


Solder the positive leads (red, green) to the ground terminal under the 


rear mounting nut of the final tuning inductor L9. 


Solder the blue lead to pin 7 of X1l. 


sae” Solder the black lead to pin 6 of X11. 


Maes)! a, 


_nal from the front of the chassis on termina]. board X22. 


Mount the high voltage filter capacitor C9, 


ee 


Pass the ends of shunt SH2 between the front terminal and the second terni- 
Solder at the 


front terminal only. 


SH1 
Pass the ends of shut ebegeen the second and third terminals from the 
front on X22. Solder at the third terminal only. 


Mount CS, .5 mfd paper tubular capacitor, parallel to the rear of the 
chassis behind 807 sockets X3 and X4 with the ground end toward X22. 
Solder one to a #6. ground terminal under the rearmost mounting stud of 
the 160 meter inductor L1Q. 


Solder the other lead to pin 2 of the 807 socket Xh. 


8 mfd., oil filled on the 
left end of the chassis beneath the high voltage transformer Tl, using the 
mounting brackets furnished in the miscellaneous herdware package. Use 
3/4." 8-32 screws, shakeproof washers and nuts with washei’s under the screw 
heads as well as the nuts. Mount the capacitor with as much clearance as 


_ possible between the capacitor end the components below. 


Try to find a sufficiently long red ecrap of wire cut from one of the 
transformer leads and solder between the closest terminal of C9. and pin 


LL of socket X9.— 


Similarly try to find a long enough scrap of black wire cut from one of 
the transformer leads and solder between the remaining terminal of C9 and 
the second terminal from the front on terminal board X22. 


Mount the fuse post X16 in the 1/2" hole beside the bias rectifier socket 
ek RAR ; 


If available, use a scrap of one of the black transformer leads and solder 
between the body terminal of X16 and the terminal of X23 to which the 

white lead wag previously connected. This will be the terminal nearest the 
underside of the top of the chassis, 


Asay the line filter assembly L13, consisting of three open wound chokes, 


down on the bench with the mounting bracket toward you, the edge of the 
mounting bracket up. The coils are LI5A, L1SB and L13C respectively with 
L13A to the left. Solder a #6 lug to each of. the bottom, front terminals 
of the choke assembly. 

Solder a 4" length of W2 wire to the top terminal of L13A. Solder the 


a ace 
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Ge 


r. 
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dines 
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lead to the Leeeeey: on the back, ‘side OL: “the ascenbly. 


Solder a 5" length of W2 wire to the ae Labminet of L13B.- Solder the 
lead to the terminal on the back side of the assembly. 


Install a grommet in the 1/2" hole begide the terminal board X23. 
Pass the line cord thru this grommet , tie an overhand knot. in the cord 


leaving approximately 1" of insulated leads extending from: the knot: 
(Measure from the knot to the end of the insulation, do not include the 


tinned ends of ‘the ieads. re 


Pull as much of the line ‘eora as necessary thru the grommet, solder one ~ 
_of the leads to the bottom rear terminal of L13A, solder the other lead 


‘to thé bottom rear terminal of £13B. In this way, the line cords leads 


need only be an inch long thus insuring thet Meas AERE filter will be 
il decid chuib 


Mount the antenna relay socket J5 on the rear edge of the chassis near 
the choke L2, using a 3/8" 4-0 screw, shakeproof washer and nut. 


Solder 3" leads of W2 wire to each of ‘the terminals of J5 to be later 


—éonnected to the line filter Bape Ty L13. 


Mount the line filter assembly between terminal mere ‘X23 and the choke 
L2, using 1/4" 4-ho screws, shakeproof washers and nuts. At the same 
time install three flat #6 solder terminals under these nuts, parallel to 
the rear edge of the chassis, a single terminal pointing toward X23 uncer 
the nut nearest X23 and a pair of terminals, one pointing each direction, 
under the nut nearest L2. | 


Trim to length and. solder the 5 dead trom the top of L13B to the center 
terminal of X23. : 


‘Trim the 4" lead from the top of L13A and solder ts ie end terminal of 


(the fuse post X16. 


O. 


Solder wiring harness lead 52B (gray/red) to the top terminal of choke 
L13C of the line filter. 


Connect capacitors Ch1, Che, and C53, .005 mfd. ceramic disc type, each 
bypassing the bottom terminal of one of the line chokes to ground. Con- 
nect one capacitor between the lower terminal and the ground terminal 
below each of the individual line filter chokes. Solder at the ground 
terminals and at the choke nearest X23. , 


Solder the longest lead from the antenna relay power socket J5 to the 


_ bottom terminal of L13B (center choke). 


‘Solder the ehosuat lead’ from’ J5 to'the bottom terminal of" L130 (choke 
nearest L2). 


Check ‘to $ée that all éélinaertbne in this keen 


2 Bee" 
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a. 


Prepare the RG-3/U cable Gl and the RG-59/ /Y cable for ins tallation exactly 
s per the drawings. immediately oiled 


MM 


Using an additional 6-32 nut &a Po Babe doe washer, mount a flat #10 
solder terminal on the bottom, rear stator terininal ‘of the output coupling 


/eapacitor C30. Turn. the terminal up, tighten the nut, bend the terminal. 
down so that it lies parallel to the vite of the chassis. 


Thoning from the rear of the aa remove ea bottom, left hand 6- ae 
screw used to secure the tie rod of the final tuning capacitor C29. 


/ Pass the RG-8/U cabie asseribly thru the hole in the chassis beneath C30, 


from the top of the chassis. Connect the ground braid of the cable to 
C29 by means of the screw just removed. Insert the center conductor of 
the cable thru the #10 terminal just installed and solder. 


‘Slide the hood over the shield braid of ‘the cable, so that the i aa ag 
end will fit the output Papas pee receptacle J3 (83-1). 


Solder the center conductor to the center $ovnased, of receptacle Af 
Push’ the threaded portion of J3 thru the chassis from the inside, bride 
the hood down over the rear of J3 and secure J3 and the hood with four 


3/8" 4-40 screws, shakeproof washers and nuts. 


older the tinned bra id of the cable 46 ee hood being bk clend, not to 
leave ye iron long and overhéat the insulation of the cable. 


In the ibis ined to the VFO nower socket Al2, insert the threaded portion 
of the connector on the RG-59/U cable asserbly G2, from inside the chassis. 


\— Secure with four 3/8" h-ho screws, erupt Sia washers and nuts. 


tone 


Route tne Aare assembly to the right, parallel with the transformer cable 
to the -right. end of the chassis, toward the front ‘of the chassis between 


the crystal selector board X15'and the end of the chassis. 


es 


d. 


Insert the #20 lead, soldered to the braid of G2, thru pin 2 of the 
oscillator socket X6, drawing the lead up ss short as possible without 


straining the socket terminal. Solder the wire in the terminal. 


Let the cable form a curve and soldcr to terminal 2, the only remaining 


y empty terminal of the crystal selector ikebagan SWS. 


a. 


b. 


Bs 


Cie 


If possible use scraps of transformer leads for this operation. Solder 


;@ black lead to terminal 7 of the meter switch SW7. Solder a red lead to 


terminal 1 of SW7. 

Install the 4, 1" x 6-32 threaded studs for mounting the final window 
shield, in the four 76 clearance holes in the front of BKi'-1. Secure the 
studs with 6-32 nuts on both sides of BKT1. 


Adjust the studs so that the rear ends are flusn with the face of the rear 
nut on each stud. 


Secure the dial. window shield S5 on the studs just installed, sliding it 


mS i 
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over the shaft of C29, bonding fingers to the front. Install 6-32 nuts 


-on the studs on each side of the shield. Adjust the nuts. so that the 


i 


ends of the studs are flush with the face of the front nuts. 


‘Slide the 29.387 special spring washer over the shaft of C29. Slide the 


final tuning dial on the shaft of C29. 


Check to see that the final tuning inductor L9 is tight against the front 
stop; that C29 is fully meshed. Then push the final tuning dial very firm- 
ty against the spring washer and tighten the set screws with the O and 100 
dial marks on a line exactly at right angles to the top of the chassis, O 
at the bottom. 


Remove the knuried nuts from the ‘toggle switches on the front of the chassis. 


‘Mount the meteit,-M1 in the front panel using the screws and washers furnish- 


ed with it. Remove the nuts and washers from the meter studs. 


Locate the meter shield S6. Install two 9/16 gommets. Mount X27, 3 termi- 
nal strip on. the outside of the shield using 4-HO serews, shakeproof wash- 


ee and nuts, the washers and nuts on the outside of the shield. Install 


6 solder terminal under each. of the 4-ho. nuts. 


With the terminal strip toward the top of the panel, slide the meter shield 
over the meter.studs. Install a flat washer and nut on each of the studs, 


_Aighten them until the shield contact fingers are tight against the panel 


and a sufficient length of stud is available for another washer, nut and 


flat #10 solder, terminal. Install a #10 terminal on each of the studs 


turned toward. X27 using a washer and nut on each stud. 


Wind meter lead chokes L17 and E18: 15 GUTS y self supporting W2 wire on 
a pencil or other form approximately vie diameter. Install the filter for 
the meter leads as follows: Between the left hand meter stud terminal and 
the corresponding terminal of X27, connect L17, one of the chokes just 
wound. Between the right hand meter stud and the corresponding terminal of 
X27, connect L18, the other hand wound choke. Connect CHS, .005 mfd. capa- 
citor between the left hand meter stud and corresponding solder terminal 
under X27. Connect Ch7, .005 mfd capacitor, between the right hand meter 
stud and corresponding solder terminal under X27. Solder eat meter terminals 
only. Do not solder the end terminals of X27. 


Mount the final tuning index plate and escutcheon assembly D2. The maroon . 
escutcheon plate goes over the rectangular hole in the center “of the yanel, 
the index plate behind the panel with the indicating mark below. The 
spacers should be between the panel and the plate. Mount with the screws, 
washers and nuts furnished. 


Mount the jewels X13B and X14B in their proper places on the panel with the 
green jewel toward the left of tha panel and secure with the nuts furnished. 


Mount a . panel bearing DL7 on the front ee in the hole corresponding to 


the drive shaft of the final amplifier tuning. The threaded portion of 
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ASSEMBLY DETAILS 


RG-8/U OUTPUT CABLE RG-59/U VFO INPUT CABLE 


only being careful not to 
disturb the copper braid. 


4 a 

8 wide 

3 16 

a 3 

Y 6 Strip off outer jacket A ry eS 

Co . cat ieee 


Remove outer jacket as shown. 


Tin the copper braid with 
solder, remove all excess 


ne eee solder. After cooling re- Tin the copper braid with solder. After 
LZ. move end piece of outer cooling, remove end piece of outer 
jacket and untinned a | jacket and untinned braid as shown. 


braid, as shown. 


Cut outer jacket insulo- 
tion and center conduc- 


tor insulation and re- Aad ne se Se 
2 
! 


move per drawing. é ah 
i 16 i 2 


6 
10 
14 
In order to slide hood H1 Remove 2” of outer jacket 10°’ from one end as shown and 
(Amphenol 83-1H) over prepare other end by removing 1” of outer jacket and shield 
the tinned braid it will braid, strip Y2‘’ of insulation from center conductor. Solder 
either be necessary to a 3” length of No. 20 wire (stripped W2) to the braid where 
enlarge the hole in H1 outer jacket was removed, 
by reaming with the nose of a closed pair of long nosed pliers 
or carefully filing the tinned braid until it will pass easily 
thru the hood. After checking to see that H1 now passes 
over the braid, remove it for the time being. 
Using diagonal! cutters cut the metal away from the 
Remove | Y¥e’’ of outer jacket from the other end of the cable. holes in H2 (Amphenol 83-1H) as shown. 


Unbraid the shielding and 
prepare the center con- 3 
ductor as shown. 16 


Solder the center conductor 

to the center terminal of one 

of the 83-IR_ receptacles. 

Slide the hood over the 

3 RG-59/U cable, bend down to 

the shield braid and solder. Remove the iron quickly so as not 


CG ff one of the clamps of to melt the polyethylene center conductor. 
ut off on 


one of the heavy No. 10 solder 
terminals. Clamp the terminal 
tightly in the exact position 
shown but do not solder until 
after the cable has been in- 
stalled. 
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the bearing should be toward the chassis. Use a shakeproof washer left 
over from one of the switches, between the “mounting nut and the panel. 
vighten the bearing only finger tight. . 


yf 
Tentatively place the panel over the shafts of the ehubis nl peer slices erage 


shafts as necessary to 6 them to pass thru the panel holes. 


Note which, if any, of the panel bearings or switch bushings keep the 
penel from slipping down over the threads. If necessary, loosen the nuts 
of the bearings causing the trouble and shift the positions of the com- 
ponents slightly. Push the panel down tight. 


Fasten the knurled nuts on the switches SW1L and SWe, using fingers only. 
Secure the panel with 3/8-32 screws on all the pishibes extending thru 


_ Ae panel. Be careful not to mar the panel with wrenches. 


k. ' 


Loosen the diel indicator plate and the final tuning dial and adjust their 
positions so that the indicator ds flush with the dial and clears the d:.al 


_/by about 1 3er. Bet careful, that. the nuts do not fall off the indicator 


aA 


iO. 


plate. A bent piece of 4 i wire is 8 probably the best tool to y adjust the 
dial indicator eee positdon. 


Mount the microphone connector Jl in the front panel next to the gain con- 
trol R6, discarding the insulated washers furnished with the connector. 


eh er the twisted lead of the ui erovlione filter assembly to the center 
fe in the connector J1. Solder the ground lead to the ground Thad behind 


Tighten the pea see Meatan apts for the final tuning shaft making sure it does 
not bind. pe not tianten it excessively tight and if binding. does occur 
it cea be rectified by moving BET1 slightly by loosening its mounting 
screws in the pene sis) 


Slip the split sleeve coupling D18 on the shaft of Cl@. Slide the 1/4" x 


ek shaft extensicn D13 into the coupling from the front panel. Center the 


ends of the shafts in the coupling DLE and tighten. 


Slip the split sleeve phe anes ee on ine shaft of the erystal selector 


“switch SW8. Slip the 1/4" x 5 1/2" shaft exteasion Dll into the coupling, 


center the ends of the shafts together and secure. 
Solder the red meter lead to the terminal ot the meter filter terminel 


board xe? nearest the end of tue chassis. Solder tne black meter lead to 
terminal of X27 nearest the output cig we ng capacitor CBOs 
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a. Install the knobs and dials as follows: 

Control Function Dial — Control Position Dial Reading 
_ Crystal switch sw8 oA OMe Oh, Extreme counter clockwise . On 

Buffer tuning C22 LO Hee Plates meshed 0 

Phone-CW switch SW3 ‘Single Mark Extreme counter clockwise © CW 

160 meter switch SW6  . Single Mark Extreme counter clockwise .. Out 

Gain control RG 10 - 0. Extreme counter clockwise #0 

Oscillator tuning C18 100 20.00 09. Phletes smeshed 00 ~ fe) 

Bandswitch Sw 160 - 10 Extreme counter clockwise . 160. 

Excitation control 10 - 0 Extreme counter clockwise 6) 

Final tuning L9, C2g | Spinner C29 meshed, L9 at stop... 6) 

Coupling SW5 7 a a Extreme counter clockwise et 

Fine coupling, C30 100 :-- O At clockwise stop. - 6) 

Meter switch SW7 Off - Mod At counter clockwise stop Off 

a. “This is the stage now, where the testing should be done. Read the 
Instruction Manual warniugs. and. notices on the first three pages, Theory 
of Operation and Tuning Details before testing. The following instructions 
are fairly complete in themselves but familiarity with operating procedure 

is very helpful. The transmitter should not be placed in the cabinet until 

L. after testing thoroughly. First look over the wiring carefully for un- 
-soldered connections, accidental grounds and other mechanical difficulties. 
A half hour spent now pai save hours later. 

b. Loosen both taps on the voltage divider R13 and adjust the position of the 
rear tap to approximately 1/3 of the distance from the end nearest the 
center of the chassis. Adjust the forward tap to @ position slightly for- 
ward of the center of R13. 

c.- Install the 5 amp fuse Fl in the fuse holder X16 and with both switches on 

"the front of the panel down (off), plug the line cord into the 115 volt 
60 cycle AC line source. 

d. Next, with all the tubes out of their sockets, throw the low voltdge switch 
(left hand toggle switch) "on" to determine if line voltage is applied to 
the primary of Te. This will be evidenced by the green jewel lighting. 

e. If no trouble is encountered at this stage, throw the high voltage switch, 
leaving the low voltage switch "on". The red jewel should light indicating 
“that power is applied to the primary of Tl. 

f. Turn off the H.V. switch and plug the 5V4G rectifier into socket K10. 


Check the voltage between ground and the fourth terminal from the front of 


| the-Chassis on terminal board X20. It should be somewhere around 380 volts 


positive with respect to ground when the line voltage is 120 volts 


Plug the 6AL5 bias rectifier in the socket X11. This should produce a 
voltage of approximately 380 volts negative with respect to the chassis on 
the front terminal of terminal board X21. Voltage at the second terminal 
from the front of the chassis on X21 should be approximately 25 volts. 
Voltage at the third terminal from the front should be around 40 volts. 
These readings taken with a 20,000 ohms per volt meter, may be less on a 
1,000 ohm per volt meter. 


WET 


aoe, fs 


Bike 


Set the phone/CW switch on CW. Next, plug. the 6AU6 oscillator tube into 
socket X6 and switch the meter to ‘the: "osc" pds ition. Oscillator current 
without a crystal will be approximately 14 ma to 20 ma, With an active 
160, 80 or 40 meter crystal plugged into the crystal socket corresponding 


L~ to the crystal switch dial, the current should drop markedly to around 7 


~to 10 ma. The meter reads 25 ma. full scale. ‘Leave the crystal in the cir- 


cuit. Turn off the low voltage. 


Next, plug the 6AQ5 buffer into socket X5, set the bandswitch to the setting 
corresponding with the fundamental frequency of the crystal. Turn on the 
ow voltage. Turn the drive control R25 clockwise about half way. With 


ie. the meter switch in the "bfr" position, tune the oscillator condenser C18 
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to the position where the 64Q5 buffer plate current rises to a peak. This 


rise in plate current indicates the 6AQ5 is receiving excitation. 


This step involves application of drive to the 6146 amplifier tubes. Be 
sure to keep the grid current for the 6146 tubes to & ma. or less at all 
times! Turn off the low voltage, plug the 6146's into sockets X/ and 417, 
connect the plate caps, turn the low voltage back on. Tune the buffer con- 
denser C22 for peak grid current turning the drive control R25 counter 
clockwise as necessary to keep grid current below 8 ma. The buffer plate 
current at this point will depend upon its output frequency. At the funda- 
mental frequency of the crystal it may be quite low whereas, if the trans- 
mitter is operating on 10 meters with a 40 meter crystal for example, the 
buffer current will be higher. In the “bfr" position the meter reads 50 
ma. full scale. 


Turn the drive control to the extreme counter clockwise position removing 
excitation to the 6146's. Plug the 5RYGY rectifiers into their sockets x8 
and X9. | ue 


Keep t the he 807 plate caps away from ground. Don't touch them: They have full 
plate voltage on them, Turn the meter switch to the "plt" position, turn on 
high voltage switch. The meter will kick up momentarily then drop back to 
-zero or nearly so. The plate voltage,measured at the lug of the voltage 
divider R13, nearest the center of the chassis will be around 700 to 800 


volts depending on the line voltage. 


Turn the drive control up until the 6146's draw about 100 ma. plate current 
(read on the "plt" position of the meter switch). 


Tune the final amplifier to resonance starting with the tuning capacitor 

C29 fully meshed (dial reading 0). This preeludes the possibility of tuning 
the final amplifier to a harmonic. Resonance is the first point where tne 
current dips sharply. (Note: On 10 meters the amplifier ‘cannot be tuned to 
resonance unless the coarse coupling switch SW7 is on position 7.) 


Adjust the amplifier for minimum antenna coupling (C30 fully meshed and with 
the coarse coupling switch on position 1), attach the antenna and re-tune 
the amplifier to resonance (minimum plate current). Now load the antenna 
by turning the coarse coupling switch to position 2, retune C29 for minimum 
current, turn the coarse coupling switch to position 3, re-tune C29 and so 
on. A point will be reached where the minumum amplifier plate current is 
now at a somewhat higher level indicating that the amplifier is at least 
partially loaded. At this point, bring the grid current up to its normal 
value of 6 ma. The plate current will now be considerably higher. Continue 
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; My the eae ok as before using, Sw and sis a8 ry cane coupling control 


se 


ment. of 030° or ay. The loaded. ey oe SU hak exceed. 300 eR 


may be somewhat’ lower before the taps on,R13 have their final adjustment. 


When fully’ loaded, no matter what the current there should still remain a 


perceptible Birtercipe between the out of resonance plate current and reso- 
nant plate current. .Do not load beyond the point where a perceptible dip 
can be’obtained. LANE it as ; 
The. adjustable tap on R13. nearest the "Phone. panel is used to set the screen 
voltage for the 6146's’. Don't try to adjust the tap with the plate yoltage 
ont Also, when moving the tap, loosen it sufficiently so that the resist-— 
ance wire is not damaged as the tap is moved. By trial and error, adjust 
the tap so that the screen voltage (pin 3 of X7 and X17) is 195 volts with 


- thé amplifier drawing 300 md. in the CW position. Note: At this point 


when testing, it is possible to apply excessive excitation unless care is 
used with the amplifier fully . loaded on CW and with 6 ma. grid current, 
grid ‘current will exceed 8 ma. if the high voltage is switched off. for 
this reason, when shutting. down: the transmitter during adjustment, switch 


off the LV switch first, ‘then. the HV switch. 


Next, turn’ off both power ewitches and plug in the 6AUG amplifier tubes pts is 
sackets Xl dnd ¥2. Plug the 807's into sockets X3 and X4 and attach plate 


¢aps. ‘Turn on the Low voltage swi itch, watch the grid current! 


With the audio gain control turned to the "0" position, with the phone/CW 


‘switch in the "phene" position and With the amplifier loaded, throw the 


high voltage'on. ‘If a whistle is heard from the modulation tranafortier, 
turn the high voltage off, discharge the high voltage supply by shorting 


the 80 O07 plate Oran to ground, reverse the 807 plate cake 


Again, with ale high voltage off’, adjust the tap on Kk13- nearest the center 
of the chassis so that the static plate current of the 807 modulators as 


_ read on the "mod" position of the meter switch, is between 69 and 80 | ma., 


preferably toward 80 ma. 


Attach the microphone to the mike input connector and adjust the audio 
gain control for 100% modulation. (approximately 175 ma. "mod" current peak 
swing.) 


Before assembling the transmitter in the cabinet, Noll ‘is a good plan to. 


check it. on all bands and become somewhat familiar with ite operation. 


Install the Viking II in the cabinet. With the large rectangular cutouts 
et the bottom, slide the assembly 23.995-1 (back and sides of the cabinet) 


under the rear edge of the transmitter chassis. The screw holes in the ends 


of this assembly will‘line up with ‘the 5 tapped holes at each end of the 
front panel. 


Using 5/16" 8-32 binding head screws end- #3 snakeproot’ washers, ‘secure the 
assembly 23.995-1 to the front panel. Acces s to the lower screw. holes is 
best obtained by placing. the end of the transmitter chassis flush with on 
edge of the work bench thus permitting you to work from the bottom. If 
long screwdriver is used, the blade of which fits the screw slots ae 
then wax or some other material can be used to hold the screws on the 
driver, greatly simplifying this operation. 


a. ae 
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Using 3/8" #8 threadcutting screws and shakeproof washers, secure the back 
panel of the cabinet to the rear of the transmitter chassis. The end of 
one screw will be very close to pin #6 of the 5V4G socket X10. Bend the 
solder tab of this socket contact straight up ani be sure there are no 
stray strands of wire which can accidentally short to the screw. One of 
the other screws will touch one of the terminals of the 5RUGY socket near- 
est the rear of the chassis, however, this terminal is blank and no harm 
will be done. 


Using a flat washer under the head of each 1/2" 10-32 screw mount the four 
rubber feet 22.825 on the bottom plate, securing them with #10 shakeproof 
washers and 10-32 nuts. 


Install the bottom plate using 5/16" 8-32 binding head screws and #8 
shakeproof washers. 


With crystals, tubes and tube shields all in place and with plate caps 
connected on both 6146's and 807's install the top cover 23.993-2. With 
the folded edge to the rear, slide the lip of the lid between the panel 
contact springs and the top edge of the panel. Secure the rear of the top 
cover with three 1/2" 10-32 thumb screws. 


This completes assembly of the Viking II transmitter. Detailed operating 
instructions and servicing data will be found in the companion book "Operat- 
ing Instructions, Viking II Transmitter". 
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Page 35, paragraph 53 m., change "100 ma." to read "150 ma.” 
Page 12, paragraph 14 f., change to read as follows: 


"With the pulley D5 turned so that the opening in its rim is toward C30, 
run a 3/4" 8-32 screw thru the hole (stamped.in the pulley) nearest the 
rim and just to the left of bracket BKT12. Pass the screw thru the 
pulley from the rear to front. Secure with a shakeproof washer and nut. 
This is the stop for the drive assembly." 


Page 12, paragraph 14 h., change to read as follows: 


"Now, making use of the stop just provided, install the drive cable in 
a similar manner as the drive cable for the 160 meter switch SW6 
described in part 7 j thru 1. The tension spring should be fastened to 
pulley D5 on shaft assembly D144. It will not matter if C30 is allowed 
to turn during the assembly of the cable. The pulley on C30 should be 
loosened after the cable has been strung and re-tigntened after adjust- 
ing C30 to maximum capacity with the dirve pulley at the counter-clock- 
wise stop. Do not be afraid to tighten the cable and make sure it can 
be rotated to the limits of the stops without jumping off the pulleys." 


MINOR CHANGES IN WIRING DETAILS FOR VIKING II TRANSMITTER: 


Page 


Page 


Page 


Page 


Page 


Page 


Page 


Pare 


Page 


Page 


Page 


Page 


Page 


2, paragraph k., line 11, change to read: 
"solder all adedaanaend except terminals 3h 7 and 8," 
3, pare. tana 4 @. add to sentence the followings 
"and the chassis ground Dares «i 
3, paragraph Y e. ‘chanes last sentence to read: 
Solder at aki aren 
4, hei aauidl i. remove entire paragraph and insert. the following: 
"Dereted! 
6, A villeniel 8 c,, line 3, change to read: 


Connect R22 (22 ohms 1/2 watt resistor) between terminals 4 and 5, 
scider terminal 5. 


20, paragréenh 28 0., change to read: 


Ba 


"Solder L20, 4.7 mierchenury choke from termig:4 7 of the front deck of 
SW4(E) to aKe thins ie pea from the front = terminal board X20." 


20, paragraph 23 q., chauge the copy which reads now “oscillator socket X5" 


to read, "0 sell lptor socket X6" 
vag h 2A Gio al 
20, govaavant 29 a. change "SWHB" to read "Swha" 
eo, (paragraph 32) j5.) remove entire paragravh and insert the following: 
"Deleted" 
ee, paragraph 33 a., change last sentence to read: 
"Solder at the end terminal of X21 nearest the center of the chassis.” 


24, paragraph 35 h., change to read: 


"Ground the end of Rl to the chassis ground terminal adjecent to pin 4 
of socket Xl. (This is a change made since photos were taken.)" 


33, paragraph 51 m., change to read: 
"Solder the twisted lead of the microphone filter assembly to the center 
hole in Jl. Solder the ground lead and the free lead of C52 (300 mmf. 
ica) to the ground lug behind Jl. 
35, paragraph 53 1., change the third line to read: 
"The meter will kick up momentarily then drop back to about 100 ma.” 
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Modification A for 
Viking II Transmitter 


The purpose of this modification is to stabilize screen voltage applied to 
the 6146 final amplifier. Operating on CW and with key up, the 6AQ5 regulator per- 
mits screen valtage to rise only slightly keeping the 6146 cathode current at very 
near cut-off (10 ma.). While Operating on phone and in the event of an excitation 
failure, the 6146 cathode current will drop to approximately 25 ma. Thus the 6146s 
are completely protected even though the power line voltage may vary widely. A. 
further advantage of the modification is improved transmitter output under conditions 
of low line voltage. 


Theory of operation of the screen regulator is as follows. The 6AQ5 is used 
as a triode with its screen grid and plate connected together to the source of 6146 
positive screen voltage. The cathode of the 6AQ5 is connected to the center tap of 
the high voltage transformer (B-). A 470,000 to 500,000 ohm resistor and 1 megohm 
potentiometer are connected in series between the now single slider on the voltage 
divider R13 and the most negative point of the bias supply at the junction of choke 
L6 and resistor R24. The grid of the 6AQ5 regulator is connected to the movable arm 
of the 1 meg potentiometer. Thus by adjusting the potentiometer any desired grid 
voltage can be applied to the regulator. 


When operating on CW with key down, the regulator tube has cut-off bias 
applied and draws no current. When the key is opened there is no longer any 6146 
gFid current flowing thru resistor R24 and the voltage at the junction of L6 and R24 
becomes less negative. This results in the grid bias of the 6AQ5 regulator shifting 
ina positive difvéction. This positive shift causes the 6AQ5 to draw current apply- 
ing a Load at the source of 6146 screen grid voltage, holding the voltage down even 
thouch the 6146 screen grid current has dropped essentially to zero. Should the 
excitation to the 6146s fail, while operating on phone, the same change in grid 
voltage occurs and 6146 screen voltage is again restrained. Modulation of the 6146s 
doubles their screen voltage on peaks but the 6AQ5 bias is sufficiently high so that 
it remains cut-off. 
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Modification A 
Viking II Transmitter 


Detailed Instructions for Incorporation 


Locate the 6AQ5 screen voltage regulator mounting bracket BKT16 in the 
modification kit package. Mount the miniature 7 prong socket X28 in the 
bracket with pin 7 nearest the edge. The top of the socket should be on 
the side of BKT16 toward the inside bend in the bracket. Mount with the 
4-40 screws, shakeproof washers and nuts furnished. 


Mount the 1 megohm potentiometer R30 in BKT16 with the shaft on the same 
side of the bracket as the top of socket X28 using the 3/8"-32 nut fur- 
nished. The potentiometer should be positioned so that the terminals are 
pointed away from the bend in the bracket. 


Mount BKT16 assembly by removing the nuts, shakeproof washers and solder 
terminal from the mounting studs of the 160 meter inductor L190, sliding the 
two small holes in BKT16 over the studs and securing with the shakeproof 
washers and nuts. The shaft of R30 should point toward socket X3. 


Route a 6 1/2" purple lead thru the wiring harness and connect between pin 
1 of X3 and pin 4 of X28. Solder at both points. 


Route a 7 1/2" purple lead thru the wiring harness and connect between pin 
5 of X3 and pin 3 of X28. Solder at both points. 


. Remove the lead of R28 (20,000 ohms 20 watts) previously connected to termi- 


nal 6 of the rear deck of SW3 and connect to terminal 7. Solder. 


. Remove the jumper wire between terminal 4 of the rear deck and terminal 1 of 


the front deck of SW3. 


. Move the yellow-blue lead on SW3 to terminal h of the front deck. 


Move the gray-red lead on SW3 to: terminal 3 of the front deck. 


Remove lead 51 (green) from the harness. This lead was connected between 


terminal 2 of the front deck of SW3 and the front slider on R13. 


. Remove the front slider on R13. 


Solder a 7 1/2" purple jumper to terminal 5 of the rear deck of SW3. 
(Leave the other lead on terminal five.) Route this jumper tHru the main 
wiring harness to socket X28, solder to both pins 5 and 6. 


Solder a 9 eu purple jumper to the front end terminal of R13. Route it 
thru the harness and solder to pin 2 of X28, 


Solder a 6" purple jumper to the movable tap on Ri3, route thru the wiring 


harness and solder to the center shield only of X28 (used as an insulated 


an 11" purple jumper to the rear terminal of terminal strip X21, 
it thru the harness and solder to the counter-clockwise terminal of 
(Looking at R30 from the rear and using the center terminal for reference .) 


Solder a 1" jumper between the center terminal of R30 and pin 7 of X28. 


Connect R29, 470,000 to 500,000 ohm 1/2 watt resistor (from the modification 
kit) between the center shield of X23 to which a purple Jumper lead was pre- 
viously connected and the rearmost terminal of R30. 
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“Figure 12—Schematic Diagram- 
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Figure 11—Wiring Harness 
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Amended Detailed Assembly Instructions 


Modification A providing screen grid voltage regulation for Viking II 
transmitters was developed subsequent to shipment of your kit from our plant. 
The following set of changes in assembly details are designed to enable you to 
incorporate modification A in your transmitter as you assemble it. If, before 
starting assembly of your kit, you will take the time to cut up and paste the 
following material in your assembly details, the modification will cause no de- 
lay nor require trouble shooting from this cause. 

(If your transmitter has already been wired, use the instructions con- 
tained in page B (marked in the upper right hand corner) and destroy all the 
pages in the F series.) 


page 13, paragraph 16, f. (add the following) 
Note: Terminals 1, 4, 7 and 10 of SW6 should be blank. 


page 13, paragraph 16, g. DELETE 


page 13, paragraph 16, h. (new instructions) 

Locate the 6AQ5 screen voltage regulator mounting bracket BKT16 in the 
separate modification kit package 23.1027. Mount the miniature / prong 
socket X28 in the bracket with pin 7 nearest the edge. The top of the 
socket should be on the side of BKT16 toward the inside bend in the bracket. 
Mount with the 4-40 screws, shakeproof washers and nuts furnished in the 


modification kit. 


» 


page 13, paragraph 16, i. 
Mount the 1 megohm potentiometer R30 (from the 23.1027 kit) in BKT 16 with 
the shaft on the same side of the bracket as the top of socket X28 using a 
3/8" .32 nut. The potentiometer should be positioned so that the terminals 
are pointed away from the bend in the bracket. 


page 13, paragraph 16, j. 
Mount BKT16 assembly under the chassis with the shaft of R30 toward socket 
X3 by sliding the two small holes over the studs of the 160 meter inductor 
L1O. Secure with a shakeproof washer and 6-32 nut on the stud nearest the 
front of the chassis and a #6 solder terminal, a shakeproof washer and nut 
on the stud toward the rear of the chassis. 


page 15, paragraph 19, j. (change to read) 
Solder a 6 1/2" (purple) jumper and leads 14B and 15A to pin 1 of X32. 
Also solder a 7 1/2" (black) jumper to pin 5 of X3. Slip these leads into 
the wiring harness, routing them to the junction with the main cable for 
connection to the 6AQ5 socket x28. 


page 15, paragraph 19, $1 
Solder the purple lead just installed to pin 4 of X28, solder the balck lead 
to pin 3 of x28. 


(Now continue with the original instructions performing operation 19K next.) 


page 18, paragraph 23, b. (changes underscored) 
Connect R23, (20,000 ohms 20 watts) between terminals 5 and 7 of the rear 
deck. Since the leads will be used to support R28, they should be heavy, 
preferably #14 wire with the ends flattened so they will pass thru the 
switch terminals. Keep the leads short and R28 snug against SW3. Solder at 
the resistor terminals only. ae 
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Amended Detailed Assembly Instructions Contd 
page 18, paragraph 23, c. DELETE 


page 18, paragraph 23, g. (change to read) 
Solder lead 45A (yellow-blue) to terminal 4 of the front deck. 


page 18, paragraph 23, i. (change to read) 
Connect lead 47A (gray) to terminal 5 of the rear deck but do not solder. 


page 18, paragraph 23, h. (change to read) 
Solder lead 41B (gray-red) to terminal 3 of the front deck. 


page 18, paragraph 23, 1 
Remove the green wire 51 from the harness and one of the sliders from R13. 
: (This lead formerly ran from SW3 to one of the R13 sliders.) 
page 18, paragraph 23, m. (change to read) 
Solder a 7 1/2" purple jumper to terminal 5 of the rear deck of SW3. Route 
this jumper thru the main wiring harness to socket X23. Solder to both pins 
5 and 6 of x28. 


page 19, paragraph 24, d. (change to read) 
Solder lead 41A (gray-red) and a 6" purple jumper to the movable tap on R13. 
Hook the purple jumper thru the harness and conrect to the center shield only 
of X28, (This center shield is used as an insulated tie point.) 


page 19, paragraph 24, h. (new) 
Solder a 9 ry" purple jumper to the front end terminal of R13. Insert it 
} into the harness to X28. Solder to pin 2 of X28. 
4, page 19, paragraph 24, i. (new) 
\ Solder a 11” purple jumper to the rear terminal of terminal strip X21. Route 
+-~the jumper thru the harness to potentiometer R30 and solder to the terminal 
nearest the front of the chassis. 


page 19, paragraph 24, j. (new) 
Solder a 1" jumper between pin 1 of X28 and the center terminal of R30. 


page 19, paragraph 24,°k. (new) 
Solder R29, 47OK to 500K 1/2 watt resistor (from the modification kit) be- 
tween the center shield of X28 to which the purple jumper lead was previously 
connected and the rearmost terminal of R30. 
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Supplement to Operating Instructions 
Viking II Transmitter 
(Modification A Incorporated) 
Screen Voltage Adjustment 


Instructions for tuning exciter stages remain unchanged. The following adj- 


ustments may be made on any band. While it is possible to perform the following 
Operations with the transmitter loaded into an antenna, a 100 watt lamp, used as a 
dummy load will eliminate the possibilitygof tuning difficulties and provide visual 
Output indication. 


Es 


ae 


Vices 


Turn the shaft of the 6AQ5 bias control R30 to its full counter-clockwise 
position. 


Loosen the tap on the voltage divider R13 conpletely and adjust its position to 
between 1 3/4 and 2 inches from the rear end terminal. 


With the transmitter on the ¢w position tune the exciter and adjust drive for 
6 ma. grid current. Turn the drive control back counter-clockwise to zero. 


Switch to the phone position, turn on the high voltage, set the coarse coupling 
control to 1, the fine coupling control to zero. ' (If these tests are made at 

14 me. or higher frequency, start with the ‘coarse coupling switch on position 7.) 
Advance the drive control clockwise until the final amplifier current is 100 ma. 
Starting with the main tuning dial at zero, tune the amplifier to resonance, the 
first dip in plate current. 


Advance the drive control for 6 ma. grid current. Load the amplifier to 230 ma. 
plate current by means of the coupling controls, bringing the amplifier back to 
resonance (minimum plate current) by means of the main tuning dial after each 
coupling adjustment. Reset drive control for 6 ma. grid current when the plate 
current is exactly 230 ma. 


Now note the modulator cathode current with the audio gain control in the counter 
clockwise position. This current should be between 7O and 60 ma. If the modu- 


‘.letor current is less than 70 ma., loosen the en on Ri (REMOVE ALL VOLTAGES 


10. 


FIRST) end move it toward the rear about 1/8" at a time. If the current is more 
than 80 ma., move the tap toward the panel. 


After having estabilished the modulator current between 70 and 80 ma., with grid 
current at 6 ma., PA current at 230 ma., switch the high voltage off, switch to 
the CW position. Turn R30 to its full clockwise position, open the key, turn on 
the high voltage. 


BE CAREFUL AT THIS POINT SINCE FULL VOLTAGE IS APPLIED! Switch the meter to read 
plate current. Turn R30 in a counter-clockwise direction until current rises 
perceptibly, adjust to 10 ma., the first mark on the meter scale above zero. 


Switch back to the phone position, turn the crystal selector switch to another 
position thus removing drive from the final amplifier. Amplifier current should 
now drop to less then 50 ma. 


This completes adjustment of screen voltages. They should remain stable over 
long periods and need not be changed even though the line voltage varies widely. 
The transmitter may now be used according to previous instructions the only dif- 
ferences being lower static plate current under key up conditions or with no amp- 
lifier excitation on phone. For CW operation the power amplifier may be loaded 
to any cathode current up to 300 ma. For phone operation cathode current should 
be limited to 230 ma. 
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MODIFICATION B FOR VIKING Il TRANSMITTER 


(Equally applicable to all VIKING J Transmitters) 


Incorporation of Modification B in the VIKING transmitter will extend the usable 
low frequency audio range to 250 cycles and will further attenuate high frequency 
response above 3000 cycles. 


The change is accomplished by converting V2, the 6AU6 audio driver to a triode, 
removing the feedback circuit and changing plate and screen resistors of V1, the first 
audio stage, to higher values. Total audio gain is slightly higher. 


The 23.1033 modification kit consists of the following material: 


1—470,000 ohm % watt resistor. 

1—1.0 megohm % watt resistor. 

1—470 ohm % watt resistor. 

1—10 mfd. 25 volt electrolytic capacitor. 
1—.01 mid. 1500 WV ceramic disc capacitor. 
2—22 ohm % wait resistors. 

1—length of spaghetti tubing. 

1—22,000 ohm % watt resistor 


The following items furnished for Viking II Transmitters, are not required for 
Viking I: 
1—56 ohm ‘1 watt resistor. 
1—10,000 ohm 2 watt resistor. ‘ 
1—.1 mfd. 400 volt tubular capacitor. 
1—23.1301 relay plug. 


Affected portions of schematic diagrams are shown below. 
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Detailed Instructions for Incorporation 


. Loosen the audio driver transformer T3 by removing 


its mounting screws. 


. Remove the black lead of T3 and wiring harness lead 


22B (black) from terminal board X18. Slip a 1’ length 
of insulated tubing over lead 22B. Solder lead 22B to 
the black lead of T3. After cooling, slide the tubing over 
thé solder joint. 


; Remove R9, 220,000 ohm 1 watt resistor from terminal 


strip X18. 


. Remove C5, .01 mfd. capacitor connected between pin 7 


. of sacket X2 and the terminal of X18 nearest the center 


10. 


11. 


12. 


13. 


14. 


. Remove R7, 220 ohm % 


of the® chassis. 


. Remove R8, 47,000 ohm 1 watt resistor connected be- 


tween pin 6 of X2 and the center terminal of terminal 
board X19. 


. Remove C6, .02 mfd. capacitor connected between pin 6 


of X2 and ground. 


. Remove R4, 220,000 ohm 1 watt resistor connected be- 


tween pin 5 of socket X1 and the terminal of X19 nearest 
the front of the chassis. 


. Remove R3, 470,000 ohm % watt resistor connected be- 


tween pin 6 of socket X1 and the terminal of X19 nearest 
the front of the chassis. 


watt resistor connected be- 
tween pins 4 and 7 of X2. 


Connect the 1 megohm % watt resistor from the modi- 
fication kit between pin 6 of socket X1 and the terminal 
of X19 nearest the front of the chassis. Solder at pin 
6 only. 


Solder the 470,000 ohm % watt resistor from the 
modification kit between pin 5 of socket X1 and the 
terminal of X19 nearest the front of the chassis. 


Connect the 470 ohm 4% watt resistor from the modi- 
fication kit between pins 4 and 7 of socket X2. Solder 
at pin 4 only. 


Connect the positive terminal of the 10 mfd. 25 volt 
capacitor from the modification kit to pin 7 of X2, the 
negative terminal to the ground lug at the rear of ter- 
minal board X19. Solder at both points. 


Between pins 5 and 6 of X2 solder the 22,000 ohm 
1% watt resistor from the modification kit. 


. Unsolder the plate cap connectors from the blue and 


brown leads of the modulation transformer T4. Pull the 
leads back through the grommet in the chassis. 


is “rain the blue lead to the terminal of X18 nearest the 


tT. 


18. 


center of the chassis, trim to length, strip 3%” of the in- 
sulation and tin the lead with solder. Connect but do 
not solder to the terminal. Save the excess length of 
blue lead. 


Train the brown lead to the terminal of X18 adjacent 
to the end terminal to which the, blue lead was previously 
connected. Cut the brown lead to length, strip %”’ of the 
insulation, tin with solder and connect to the terminal 
second from the end of X18 nearest the center of the 
chassis. 


Connect the excess lengths of blue and brown lead to the 
corresponding terminals of X18 to which the transformer 
leads of the same color were connected. Do not solder. 


19. 


21. 


22. 


23. 


Solder the .01 mfd. 1500 volt ceramic disc capacitor from 

the modification kit between the end terminal of X18 
nearest the center of the chassis and the next adjacent 
terminal. Don’t permit the capacitor to touch the chassis. 


. Run the blue and brown leads from X18 through the 


grommet between the 807 sockets. Slide a 1%” length of 
insulating tubing over each of the leads. 


Strip %” of insulation from the brown lead, tin with 
solder. Trim one of the leads of a 22 ohm % watt re- 
sistor from the modification kit to about %”, form a 
hook in the lead and solder to the brown lead. In the 
same fashion solder the other 22 ohm % watt resistor to 
the blue lead. 


Solder an 807 plate cap to each of the remaining 22 ohm 
resistor leads. Shorten the resistor leads so that the 
plate cap connector is close to the body of the resistor. 
When the solder connections are cool, slide the insulated 
tubing over the resistors and the ends of the plate cap 
connectors. 


NOTE: It will no longer be necessary to observe polarity 
when connecting 807 plates. 


Secure the audio driver transformer using the original 
hardware. 


THE FOLLOWING INSTRUCTIONS APPLY ONLY TO 


24. 


25. 


26. 


PA 


28. 


VIKING Il TRANSMITTERS 


Remove L22, 4.7 microhenry chore connected between 
pin 3 of socket X17 and the end terminal of X25 nearest 
the crystal socket X15. 


In place of L22 just removed, solder the 56 ohm 1 watt 
resistor from the modification kit. 

Looking at the front deck of the bandswitch, SW4B, from 
the shaft end, refer to the upper left hand terminal as 
No. 1, the adjacent terminal No. 2 and the balance of 
the terminals in consecutive order in a clockwise direc- 
tion, the last terminal being No. 7. The 10,000 ohm 2 
watt resistor from the modification kit is to be installed 
between SW4B and the exciter shield. Cut to length and 
solder the resistor leads, one to terminal No. 4 of SW4B, 
the other to terminal No. 1 of SW4B. 


(It is assumed that Modification A has been installed or 
that the subject Viking II transmitter conforms to the 
Schematic Diagram, Figure 12, in which the 6AQ5 clamp- 
er tube V28 appears.) Connect the .1 mfd. 400 volt ca- 
pacitor from the modification kit between pin 5 of socket 
X3 and the terminal of R30 to which R29 has been pre- 
viously connected. The end of the capacitor marked 
“sround” or “outside foil” should be connected to X3. 
Solder at both points. 


Remove L15, 4.7 microhenry choke connected between 
pin 7 of the VFO power socket X12 and the terminal 
of X24 to which the green harness leads are connected. 
Wind a self-supporting, single layer, close wound choke 
of No. 20 or No. 22 solid insulated wire, %4” inside dia- 
meter, 15 turns. Solder this choke in place of L15 just 
removed. 


The connector 23,1031 will serve tc connect an antenna 
changeover relay to the antenna relay socket J5 on the 
rear of the Viking II chassis. 
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WASECA, MINNESOTA 
{ Bipgia—ieewtst 
-December 2, 1952 


Subject: Service Bulletin #1, Viking II Serial Numbers Below #5999 


Dear Viking II Owner: 


Early field reports on Viking II transmitter use indicate two 
problems as follows: 


TUBE DAMAGE=-In the Viking II transmitter reserve grid driving cap- 


es 


ability has been provided so as to insure adequate excitation on 
all frequencies and to allow for variations in individual wiring. 


The RCA type 6146 beam power tubes used in the final amplifier 
e a maximum D. C. grid current rating of 4 ma. per tube. When 
6146 tubes have been overdriven it is evidenced by a negative D. C. 
grid current readiag. The total grid current should not exceed 8 ma. 
at any time as exceeding this value may pcssibly damage the tube and 
will void the guarantee of the tube manufacturer. 


o DO NOT EXCEED 8 MA GRID DRIVING CURRENT AT ANY TIME. 


METER TROUBLE- -Despite 100% inspection at our plant a few meters 
have developed latent faults. In all such cases the damaged meters 
read low thus permitting the actual D. C. grid current to exceed 
the maximum permissible value, although the meter reading itself 
appears normal. 


A defective meter is indicated when the "OSC' meter reading 
is less than 12-15 ma. without a crystal and/or with VFO dis- 
comnected. Your line voltage should be 115 volts or more and 
transmitter plate switch should be "OFF". If the meter is sus-. . 
peeted it should be checked against a known good meter before 
the conclusion is reached that the Viking meter is defective. 

We will replace any meter which is disclosed to be defective. 


(Over) 


TO CHECK VIKING II METER 


To check Viking II meter (D. C. milliammeter - 5 ma. range) 
disconnect from transmitter and confirm accuracy against "reading of 


known good meter (another D. C. milliammeter - 5 ma. or greater range) 
by either of these arrangements. 
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If the Viking meter: is defective. it, will pal coneiderably Louvres 
than the SHerD good meter and should be: replaced. 


< sap Nat > 


. -, j —_ 
MINOR. CHANGES IN WIRING DETAILS FOR VIK ; te S 


Page 2 
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Page 


age /& 
e, paragraph k.., ineeee change t x 

a : Lr GR as 
"Solder all connections except 


3, paregrach 4 ¢«. add to sentence 


"and. the Sa ground lug.' 


3, paragraph I e. che inge last se | oe foo 


tt 


Solder at el peints 
uy divs jolene remove entirze 
"Deleted" ; 
6, paragraph 8 c,, line 3, change to read: 


Counest R22.(22 ohms 1/2 watt resistor) between terminals 4 and 5, 
solider terminal 5. 


20, paragrenh 28 0., change to read: 


"Solder Leo, 4.7 miercheury choke from termii:.. 7 of the front deck of 
SW4(2) to the thir’ texminal from the front on terminal board X20." 


20, paragraph an ., chauge the copy which reads now "oscillator socket x5" 
to read, “ose celigtor socket xo" =. 
dase 4 : 


SO 


t oe . 


hat 


20, ee Gn ‘29 a, change “gia” to read "sinha" 
22, paragraph 32 j., remove entire paragraph and insert the following: 
"Deleted" | 
22, paragraph 33 a., change last sentence to read: 
"Solder at the end terminal of X21 nearest ti? center of the chassis.’ 
24, paragraph 35 h., change to read: 


"Ground the end of Rl to the chassis ground terminal adjacent to pin & 
of socket Xl. (This is a change made since photos were taken,)" 


33, paragraph 51 m., change to read: 
"Solder the twisted lead of the microphone filter assembly to the center 
hole in Jl. Solder the ground lead and the free lead of C52 (300 muf. 
mica) to the ground lug behind Jl. 


35, paragraph 53 1., change the third line to read: 


"The meter will kick up momentarily then drop back to about 100 ma." 
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TO CHECK VIKING II METER 
To check Viking II meter (D. C. milliammeter - 
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If the Viking meter: is defective. it will man considerably RoweN 
than the SaOrR good meter and should be replaced. 


MINOR CHANGES IN WIRING DEPAILS TOR VIKING if TRANSMI'U'TER 
Page 2, paragraph k., line ll, change to read: | 

"Solder all connections except terminals 3, 7 and 8." 
Page ot healt 4 Q. add to sentence the Pol lowitie : 

"and the chassis ground Tebieay a 


Page 3, parsgranh 4 e. change last sentence to read: 


(’ tt 


DOL GSI Adal DOL Ate. 
Page 4, paragraph’ 4 i. remove entire paragraph and insert. the following: 
it Se zi es 
Deleted' 
Page 6, paragraph 8 c,, line 3, change to read: 


Connect R22 (22 ohms 1/2 watt resistor) between terminals 4 and 5, 
solider terminal 5. 


Page 20, paragrenh 28 o., change to read: 


"Solder L20, 4.7 miercheury choke from termi... T of the front deck of 
SW4(E) to the thiri terminal from the front on terminal board X20." 


ft 


Page 20, paragraph 203 q., change the copy which reads now “oscillator socket x5" 


to read, ‘oscillatory socket X6" . 
Pe SON at Baoan AS 
Page 20, paragraph 29 a. change “SWHB" to read "Swha" 
Page 22, paragrapn 32 j., remove entire paragraph and insert the following: 
"Deleted" 
Page 22, paragraph 33 a., change last sentence to read: 
"Solder at the end terminal of X21 nearest ti? center of the chassis." 


Page 24, paragraph 35 h., change to read: 


"Ground the end of Rl to the chassis ground terminal adjacent to pin 4 
of socket Xl. (This is a change made since photos were taken.)" 


Page 33, paragraph 51 m., change to read: 
"Solder the twisted lead of the microphone filter assembly to the center 
hole in Jl. Solaer the ground lead and the free lead of C52 (300 mun. 
mica) to the ground lug behind Jl. 


Page 35, paragraph 53 1., change the third line to read: 


"The meter will kick up momentarily then drop back to about 100 ma." 
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Page 35, paragraph 53 m., change "100 ma." to read "150 ma.” 
Page 12, paragraph 14 f., change to read as follows: 


"With the pulley D5 turned so that the opening in its rim is toward C30, 
run a 3/4" 8-32 screw thru the hole (stamped.in the pulley) nearest the 
rim and just to the left of bracket BKT12. Pass the screw thru the 
pulley from the rear to front. Secure with a shakeproof washer and nut. 
This is the stop for the drive assembly." 


Page 12, paragraph 14 h., change to read as follows: 


"Now, making use of the stop just provided, install the drive cable in 
a similar manner as the drive cable for the 160 meter switch SW6 
described in part 7 j thru 1. The tension spring should be fastened to 
pulley D5 on shaft assembly D1l4¥. It will not matter if C30 is allowed 
to turn during the assembly of the cable. The pulley on C30 should be 
loosened after the cable has been strung and re-tightened after adjust- 
ing C30 ,to maximum capacity with the dirve pulley at the counter-clock- 
wise stop. Do not be afraid to tighten the cable and make sure it can 
be rotated to the limits of the stops without jumping off the pulleys." 
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Using 3/8" #8 threadcutting screws and shakeproof washers, secure the back 
panel of the cabinet to the rear of the transmitter chassis. The end of 
one screw will be very close to pin #8 of the SV4G socket 0. Bend the 
solder tab of this socket contact straight up ani be sure there are no 
stray strands of wire which can accidentally shevt to the screw. One of 
the other screws will touch one of the terminals of the 5R4GY socket near- 
est the rear of the chassis, however, tiis terminal is blank and no harm 
will be done. 


Using a flat washer under the head of each 1/2" 20-32 screw mount the four 
rubber feet 22.825 on the pottom plate, securing them with #10 shakeproof 
washers and 10-32 nuts. 


Install the bottom plate using 5/16" 8-32 binding head screws and #68 
shakeproot washers. 


With crystals, tubes and tube shields all in plave and with plate caps 
connected on both 6146's and 807's install an ries cover 23.993-2. With 
the folded edge to the rear, slide the lip of the lid between the panel 
contact springs and the top edge of the panel. Secure the rear of the top 
cover with three 1/2" 10-32 thumb screws. 


This completes assembly of the Viking II transmitter. Detailed operating 
instructions and servicing data will be rs in the companion book "Operat- 
ing Instructions, Viking II Transmitter’ 
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Set the phone/CW switch on CW. Next, Plug the 6AU6 oscillator tube into 
socket X6 and switch the meter to the "ose" pdsition. Oscillator current 
without a crystal will be approximately 14 ma to 20 ma. With an active 


260, 80 or 40 meter erystal plugged into the crystal socket corresponding 


to the crystal switch dial, the current should drop markedly to around 7 
to 10 ma. The meter reads 25 ma. full scale. Liave the crystal in the cir- 
cuit. Turn off the low voltage. 


Next, plug the 6AQ5 buffer into socket X5, set the bandswitch to the setting 
corresponding with the fundamental frequency of the crystal. Turn on the 


low voltage. Turn the drive control R25 clockwise about half way. With 
“ the meter switch in the "bfr" positien, tune the oscillator condenser C18 


to the position where the 6AQ5 buffer plate current rises to a peak. This 
rise in plate current indicates the OAQ5 is receiving excitation. 


This step involves application of drive to the Gi46 amplifier tubes. Be 
sure to keep the grid current for the 6146 tubes ZO 8 ma. or less at add 
times! ‘Turn off the low voltage, plug the Oll6%, into sockets <7 and \I7, 
connect the plate caps, turn the low voltage back « on. Tune the buffer con- 
denser Cee for peak arid current turning the drive control R25 coumter 
clockwise as necessary to keep grid current below 8 ma. The buffer plate 
current at this point will depend upon its outpus frequency. At the. funda- 
mental frequency of the crystal it may be quite low whereas, if the trans- 
mitter is operating on 10 meters with a 40 meter crystal for example, the 
buffer current will be higher. In ‘the “bfr" position the meter reads 50 
ma. full scale. 


Turn the drive control to the extreme counter clc:>kwise position removing 
excitation to the 6146's. Plug the 5RHGY rectifiers into their sockets X8 
and XY. ; 


Keep sp _the she SO7 plate ce caps away from ground. Don't touch them: They have full 


Nr tn = Ae YR 6 A UR ene ne 


plate voltage < on them. Turn the meter Switch to the "pit" position, turn on 


eee nt etre mre 


high voltage switch. The meter will kick up momentarily then drop back to 


-zero or nearly so. The plate voltage,measured at the lug of the voltage 


divider R13, nearest the center of the chassis will be around 700 to 3800 
volts depending on the line voltage. 


Tur the drive control up until the 6146's draw avout 100 na. plate current 
(read on the “plt" position of the meter switch). 


Tune the final amplifier to resonance starting with the tuning capacitor 

C29 fully meshed (dial reading O). This preeludes the possibility of tuning 
the final amplifier to a harmonic. Resonance is the first point where tne 
eurrent dips sha ply. (Nove: On 10 meters the amplifier cannot be tuned to 
resonance unless the coarse coupling switch SW7 is on position 7.) 


Adjust the amplifier for minimum antenna coupling (C30 fully meshed and with 
the coarse coupling switch on position 1), attach the antenna and re-tune 
the amplifier to resonance (minimum plate current‘. Now load the antenna 
by turning the coarse coupling switch to position 2, retune C29 for minimum 
current, turn the coarse coupling switch to position 3, re-tume C29 and so 
on. A point will be reached where the minumum amplifier plate current is 
now at a somewhat higher level indicating that the amplifier is at least 
partially loaded. At this point, bring the grid current up to its normal 
value of 6 ma. The plate current will now be considerably higher. Continue 
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tuning the amplifier as before us sing SW7 and C30 as a. fine coupling control 
‘always bringing the amplifier back to res sonance with C29 after each adjust- 
ment of C30°or SW7. The loaded plate current shuld not exceed 300 ma., 
may be somewhat’ lower beforé the taps on R13 have their final adjustment. 
When fully loaded, nod matter what the current there should still remain a 
perceptible difference between the out of resonance plate current and reso- 
nant plate current. .Do not load beyond the point where a perceptible dip 
can be obtained. fea as sis Lege 


The’ adjustable’ tap on R13 nearest the ‘front panel is used to set the svreen 
voltage for the 6146's’. Don't try to adjust the 1 tan. with the plate voltage 
ony Also, when moving the tap, Loosen. 26 sufficiently s so that th the “resist-_ 
ance wire is not damaged as the tap is moved. By trial and error, adjust 
the tap so that the screen voltage (pin 3 of X7 «ad X17) is 195 volts with 
thé amplifier drawing 300 ma. in the CW position. Note: At this point 
when testing, it is possible to apply excessive excitation unless cure ie 
used with the amplifier fully loaded on CW and with 6 ma. grid current, 

grid ‘current will exceed 8 ma. if the high voltage is switched off. For 
this reason, when shutting down the transmitter during adjustment, switch 
off the LV switch first, then the HV switch. 3 s 


Next, eae OE both powel * switches and plug in the 6AUG amplifier tubes pa 
sockets Xl dnd ¥2. Plug ‘the 807's into sockets ¥3 and X4 and attach plate 
caps. dost on the Low voltage switch, wateh the eri d current! 


With the audio gain control turned to the "O" position, with the phone/ ‘CW 
switch in the "phene” position and With the amplifier loaded, throw the 
high voltage'on. If a whistle is heard from the modulation transformer, 
turn the high voltage off, discharge the high voltage supply by shorting 
the 60 O7 plate caps to ground, reverse the S07 plate caps. 


Again, with the he voltage off, adjust the tap-on K13-nearest the center 
of the chassis so that the seacie plate current of the 807 modulators as 
rend on the "mod" position ‘of the meter switcn, is between 60 aud 30 ma., 
preferably toward 60 ma. 


Attach the microphone to the mike input connector and aust the audio 
gain control for 100% modulation (approximately U7 5.08. smodd current peak 
swing.) yee hee: 


Before assembling the transmitter in the cabinet, it is a good plan to, ° 
check it on all bands and become somewhat familiar with its operation. 


Install the Viking II in the cabinet. With the large rectangular cutouts 

at the bottom, slide the assembly 23.995-1 (back and sides of the eebinet) 
under the rear edge of the transmitter chassis. The screw holes in the ends 
of this assembly will’ line up with ‘the 5 tapped holes at each end of the 
front panel. 


Using. 5/16" § 8-32 binding head scréws’ and #3 shakeproot’ washers, secure the 
assembly 23.995-1 to the front panél. Acéess to the lower screw. holes is 
best obtained by placing the end of the transmitter chassis flush with the 
edge of the work bench thus permitting you to work from the bottom. If a 
long screwdriver is used, the blade of which fits the screw slots snugly, 
then wax or some other material can be used to hold the screws on the 

driver, greatly simplifying this operation. 


arc ears 


oy 


&- / 


/ 


\, 


h./ 


. 


hd 


Lye 


ye 


k.. 


a 


m. 


Tis 


OF 


boty 


p. 


a 


q. 


LU 


Y 


the bearing should be toward the chassis. Use a shakeproof washer left 
over from one of the switches, between the mounting nut and the panel. 
fighten the bearing only finger tight. 


Tentatively place the pancl over the shafts of the tieansmitter,. shifting 
shafts as necessary to get them to pass thru the panel holes. : 


Note waichicif anysiosd rhe panel bearings or switch bushings keep the 
penel from slipping down over the threads. If necessary, loosen the nuts 
of the bearings causing the trouble and shift t} 2 positions of the com- 
ponents slightly. Push the panel down tight. 


Fasten the knurled nuts on the switches SW1l and SW2,. using fingers only. 
Secure the panel with 3/8-32 screws on all the bushings extending tnru 


the panel. Be careful not to mar the panel with wrenches. 


Loosen the diel indicator plate and the final tuning dial and adjust their 
pcesitions so that the ea eae is flush with the dial and clears the dial 
by oe me 32 Be el a satel the Luts stoaies not pS Ore mast Lees 


fal pula tor piste meatal te 


Mount the microphone connector Jl in the front panel next to the gain con- 
trol Ro, discarding the insulated washers furnished with the connector. 


Selser the twisted lead oi the niilcrovhone filter assembly We the CENLET 
hoe in the connector Jl. Solder the ground lead to the ground lug behind 
ay iy * i 


Tignten the penel pearing for the final tuning shaft making sure it does 
pot Lisa. Sa not SE abe it excessively tirht and if binding. does occur 
bie vale eae tees ea yo ving BTL slightly by 2.o0sening its mounting 
serews in -the chassis. 


Slip the split sleeve coupling D18 on the shaft of C18. Slide the 1/4" 
ai shaft extengsicoa DL into the coupling from the front panel. Center the 
ends of the shafts in the covwpling D18 and tighten. 


Slip the split sleeve coupling D19 on the shaft of the crystal selector 
switch SWB. Slip the 1/4" =x 5 1/2" shaft extension Dll into the coupling, 
center the ends of the shafts together and secure. 


Solder the red’ meteor leai to the terminal ot the meter filter terminel 
board xe7 nearest the end of tiie chassis. Solder tae sez ite meter lead to 
terminal of X27 nearest the output Be capacitor C30. 
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a. Install the knobs and dials as follows: 


Control] Function 


2 eres rm ene em 


Crystal switch Sw8 
Buffer tuning C22 
Phone-CW switch SW3 
160 meter switch SW6 
Gain control RG 
Oscillator tuning C18 
Bandswitch Sw 
Excitation control 
Final tuning L9, C29 
Coupling SW5 

Fine coupling, C30 
Meter switch SW7 


a. This is the stage now where 
Instruction Manual warniugs 
of Operation and Tuning Details before tesving. 


Dial 
sea, ae ey 
Je cht Le) 
‘Single Mark 
Single Mark 
LO - 0 
100 - O 
160 - 10 
LO - O 
Spinner 
{owl 
100-0 
Off ~ Mod 


the testing should be done. 
and notices on the 


Control Position 


Extreme counter clockwise . 


Plates meshed 
bxtreme counter clockwise 
Extreme counter clockwise 


Extreme count: r+ clockwise 


Plates meshed 


Extrome counter clockwise 


Extreme counter clockwise 
C29 meshed, LY at stop 


bxtrene- counter clockwise 


At clockwise stop 
At counter clockwise stop 


Dial Reading 
O 


0 
CW 


OFT 


Read the 
first three pages, Theory 
The following instructions 


are fairly complete in themselves but familiarity with operating procedure 


is very helpful. 


after testing thoroughly. 


First took over the: wiring carefully for un- 


-soldered connections, accidental. grounds and other mechanical difficulties. 
A half hour spent now may save hours later. 


b. Loosen both taps on the voltage divider R13 and adjust the position of the 
rear tap to approximately 1/3 of the distance from the end nearest the 
Adjust the forward tap to a position slightly for- 
ward of the center of R13. 


center of the chassis. 


ec. Install the 5 amp fuse Fl in the fuse holder Xi6 und with both switches on 
"the front of the panel down (off), plug the line cord into the 115 volt 


60 cycle AC line soi 


ree, 


-d. Next, with all, the tubes out of their sockets, throw the Low voltsge switch 
(left hand toggle switch) “on" to determine if line voltage is applied to 


she primary of Te. 


@ 


If no trouble is encountered at this 
leaving the Low voltage switch. "on". 
“that power is applied to the primary 


“ey let 


This will be evidenced by the green jewel lighting. 


stage, throw the high voltage switch, 
The red jewel should light indicating 


f. Turn off the H.V. switch and plug the 5V4G rectifier into socket X10. 
Check the voltage between ground and the fourth terminal from the front of 
It should be somewhere around 380 volts 


: wbhethassis on terminal board X20. 
positive with respect to ground when the line voltage is 120 volts. 


g. Plug the 6AL5 bias rectifier in the socket X11. 


This should produce a 


voltage of approximately 80 volts negative with respect to the chassis on 


1,000 ohm per volt meter. 


\ 


~ pig be 


f the front terminal of terminal board Kel. Voltage at the second terminal 
\’ from the front of the chassis on X21 should be approximately 25 volts. 


\ Voltage at the third terminal from the front shovld be around 40 volts. 


\ These readings taken with a 20,0CO ohms per vol. veter, may be less on a 


ASSEMBLY DETAILS 


RG-8/U OUTPUT CABLE 


Strip off outer jacket 
only being careful not to 
disturb the copper braid. 


Tin the copper braid with 
solder, remove all excess 
solder. After cooling re- 
move end piece of outer 
jacket and untinned 
braid, as shown. 


Cut outer jacket insula- 
tion and center conduc- 
tor insulation and re- 
move per drawing. 


In order to slide hood H1 
(Amphenol 83-1H) over 
the tinned braid it will 
either be necessary to 
enlarge the hole in HI] 


by reaming with the nose of a closed pair of long nosed pliers 
or carefully filing the tinned braid until it will pass easily 
thru the hood. After checking to see that HI now passes 
over the braid, remove it for the time being. 


, 


Remove | Ys’ 


Unbraid the shielding and 
prepare the center con- 
ductor as shown, 


Cut off one of the clamps of 
one of the heavy No. 10 solder 
terminals. Clamp the terminal 
tightly in the exact position 
shown but do not solder until 
after the cable has been in- 
stalled. 


of outer jacket from the other end of the cable. 


[essa 2s WOM. lil a 


alw 


RG-59/U VFO INPUT CABLE 


= Remove outer jacket as shown. 


Tin the copper braid with solder. After 
cooling, remove end piece of outer 
jacket and untinned braid as shown. 


140 


Remove 14” of outer jacket 10’’ from one end as shown and 
prepare other end by removing 1°’ of outer jacket and shield 
braid, strip V2’ of insulation from center conductor. Solder 
a 3” length of No. 20 wire (stripped W2) to the braid where 
outer jacket was removed. 


Using diagonal cutters cut the metal away from the 
holes in H2 (Amphenol 83-1H) as shown. 


Solder the center conductor 

to the center terminal of one 

of the 83-IR_ receptacles. 

Slide the hood over the 

a RG-59/U cable, bend down to 

the shield braid and solder. Remove the iron quickly so as not 
to melt the polyethylene center conductor. 
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Pre epare the RG-8/U cable Gl and the RG-59/U cable for instal dation exactly 
ds per the drawings.immediately following. 


vA 


Using an additional 6-32 uut &a@ fo Pal eacpaataiy washer, mount a flat #10 


solder terminal. on the bottom, rear stetor terminal of the output coupling 
capacitor C30. ‘Turn the terminal up, tighten the nut, vend the te rmina. 


/ down so that it lies parallel to the top of the chassis. 


ere ng from the rear of the chassis, remove the bottom, left hand 6-22 


pcrew used to secure the tie rod of the final t: ning capacitor Cay. 


Nh 7 % i ce : a ‘ G 4 2 ry 
/ Pass the RG-8/U cabie assembly thru the hole in the chassis beneath C30, 
re 


om the top of the chassis. Connect the ground braid of the cable to 
C29 by means of the screw just removed. Insert. the center conductor of 
the Stood thru the #10 terminal just installed and solder. 


Slide the hood over the shield braid of ‘the cable, so. that the mec tvangular 
end will fit the output connector, receptacle J3 (83- TR), - 


Solder the center ccnductor ta the center terminal of receptacle J3. 
Push the threaded portion of J3 thru the chassis from the inside, slide 
thé hood: down over the rear of J3 and secure J3 and the nood with four 


pears screws, shekeproof nse 1 ang nuts. 


ose the tinned preid of the cable to the houd, being amenity ONY to 
“Leave abs iron long and overheat the insulation of the c PabLe. 


Be) the Noles ot to the VFO nower socket 412, insert the threaded portion 
of the connector on the RG-59/U cable asserbly G2, from inside the chassis, 


ee 


“Secure with four 3/8" 4-ho screws, shakeproof washers and nuts. 


Route the cable assembly to the right, parallel with the transformer cable 
to the -right.end of the chassis, toward the front of the chassis between 


~the crystal selector board X15 and the end of ‘the shassis. 


Insert the #20 lead, soldered to the braid of G2, thru pin 2 of the 
oscillator socket XS, drawing the leed up as short as possible without 


straining the socket terminal. Sclder the wire in the terminal. 


Let the cable form, a curve pou te soldc ‘YEO a eget a the only remaining 


If possible use scraps of transformer leads ior this operation. Solder 
a black lead to terminal 7 of the money switch oW7. Solder a red lead to 


“ terminal 1 of SW7. 


Install the 4, 1" x 6-32 threaded studs for movnting the final window 
shield, in the four a0 clearance holes in the front of BKT.~1. Secure the 
studs with 6-32 nuts on both sides of BKT1. 


Adjust the studs so that the rear ends are flusn with the face of the rear 
nut on eacn stud. 


Secure the dial. window shield S5 on the studs } st installed, sliding it 


ait- 
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over the shaft of C29, bonding fingers to the front. Install 6-32 nuts 
on the studs on each side of the shield. Adjust the nuts. so that the 
ends of the studs are flush with the face of the front nuts. 


‘Slide the 29 .387 special spring cmt over the shaft of C29. Slide the 


final tuning dial on the shaft of C29. 


Check to see that the final tuning Jieesteud its L9 is tight against the front 
stop; that C29 is fully meshed. Then push the final tuning dial very firm- 
ly against the spring washer and tighten the set screws with the O and 100 
dial marks on a line exactly at right angles to the top of the chassis, 0 
at the bottom. 


Remove the knurled nuts from the toggle switches on the front of the chassis. 


‘Mount the metex,M1 in the front panel using the screws and washers furnish- 


ed with it. Remove the nuts and washers from the meter studs. 


Locate the meter shield S6. Install two 9/16 gommets. Mount X27, 3 termi- 
nal strip on the outside of the shield using 4-49 serews, shakeproof wash- 


ers and nuts, the was shers and nuts on the outside of the shield. Install 


a #6 solder terminal under each.of the 4-ho nuts. 


With the terminal strip toward the top of the pun 1, slide the meter shield 
over the meter.studs. Instell a flat washer and nut on each of the studs, 


_tighten them until the shield contact fingers are tight against the panel 


and a sufficient length of stud is available for another washer, nut and 


flat #10 solder. terminal. Install a #10 terminal on each of the studs 


turned toward X27 us ing a washer and nut on each stud. 


pe meter lead chokes L17 and L18, 15 turns, self supporting We wire on 

a pencil or other form approximately ae diameter. Install the filter for 
the meter leads as follows: Between the left hand meter stud terminal and 
the corresponding terminal of X27, connect L17, one of the chokes just 


‘wound. Between the right hand meter stud and the corresponding terminal of 


X27, connect L168, the other hand wound choke. Connect C48, .005 mfd. capa- 
citor between the left hand meter stud and corresponding solder terminal 
under X27. Connect Ch7, .005 mfd capacitor, between the right hand meter 


stud and corresponding solder terminal under X27. Solder at meter terminals 
only. Do not solder the end terminals of X27. 


Mount the final tuning index plate and escutcheon assembly D2. The maroon 
escutcheon plate goes over the rectangular hole in the center ‘of the panel; 
the index plate behind the panel with the indicating mark below. The 
spacers should be between the panel and the plate. Mount with the screws, 
washers and nuts furnished. 


Mount the jewels X13B and X1.4B in their proper places on the panel with the 
green jewel toward the left of the panel and secure with the nuts furnished. 


Mount a panel bearing D17 on the front panel, in the hole corresponding to 
the drive shaft of the final anplifier tuning. The threaded portion of 


Pree ic 


/ 
/ 
rd 
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Crs 


Mount the bias supply filter capacitor @12-13 (dual 15 mfd. 150:volt) 


/parallel to the rear edge of the chassis between C10-11 and the resistor 


R13. The negative (black and blue leads) should be to the right toward 


the 6AL5 socket X11. 


Solder the positive leads (red, green) to the ground terminal under the 
rear mounting nut of the final tuning inductor L9. 


Solder the blue lead to pin 7 of X11. 


be" Solder the black lead to pin 6 of X11. 


uh, a. 
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Pass the ends of shunt SH2 between the front terminal and the second terni- 
nal from the front of the chassis on termina]. board X22. Solder at the 
front terminal only. 


 % SH1 
Pass the ends of int beieen the second and th.rd terminals srom the 
front on X22. Solder at the third terminal only. 


Mount C&S, .5 mfd paper tubular CePRaLEOry parallel to the rear of the 
chassis behind 807 sockets X3 and X4 with the ground end toward Xee. 
Solder one to a #6. ground terminal under the egret mounting stud of 
the 160 meter inductor L1O. 


Solder the other lead to pin 2 of ‘the 807 socket xh. 

Mount the high voltage filter capacitor C9, GO mfd., oll filled on the 

left end of the chassis beneath the high voltage transformer Tl, using the 

mount ing brackets furnished in the miscellaneous hardware packege. Use 
3/4" 8-32 screws, shakeproof washers and nuts with washers under the screw 

heads as well as the nuts. Mount the capacitor with as much clearance as 


_ possible between the capacitor and the components below. 


Try to find a sufficiently long red scrap of wire cut from one of the 
transformer leads and solder between the closest terminal of C9. and pin 


“Lo of socket X9. 


Similarly try to find a long enough scrap of black wire cut from one of 
the transformer leads and solder between the rem ining terminal of C9 and 
the second terminal from the front on terminal beard X22, 


Mount the fuse post X16 in the 1/2" hole beside the bias rectifier socket 
BCLs 


If available, use a scrap of one of the black transformer leads and solder 
between the body terminal of X16 and the terminal of X23 to which the 

white lead wag previously connected. This will be the terminal nearest the 
underside of the top of the chassis. 


Lay the line filter assembly L13, consisting of tiree open wound chokes, 
down on the bench witn the mounting bracket toward you, the edge of the 
mounting bracket up. The coils are LI3A, LISB and L13C respectively with 
L13A to the left. Solder a #6 lug to each of. the bottom, front terminals 
of the choke assembly. 

Solder a 4" length of W2 wire to the top terminal of L13A. Solder the 


Wt. 
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lead to shee ‘Lemuinal on the back ‘side of - the as: embly. 


Solder a 5" length of W2 wire to the - 3 verted ane L138. . Solder the 
lead to the terminal on the back side of the assembly. 


Install a grommet in the fou hole beside the terminal board X23. 
Pass the line cord thru this grommet, tie an overhand knot. in, the cord 


leaving approximately 1" of insulated leads extending from the ‘knot: 
(Measure from the knot to the end of the ins sulation, do not include the 


tinned ends of the leads.) 


Pull as mach of the line cord as necessary thru the grommet, solder one 


of the leads to the bottom rear terminal of L13A, solder the other lead 


ae 


‘to the bottom rear terminal of ‘1138. In this way, the line cords leads 


need only be an inch long thus insuring ‘that the line filter will be 
effective. 5 


Mount the antenna relay socket J5 on the rear edge of the chassis near 
the choke L2, using a 3/8" 4-0 screw, shakeproof washer and nut. 


Solder 3" leads of We wire to each of ‘the terminals of J5 to be later 


ee ae to the line filter assembly L13. 


ee 


Mount the line filter assembly between terminal strip X23 and the choke 
L2, using 1/4" 4-lLoO screws, shakeproof washers and nuts. At the same 


“ time install three flat #6 solder terminals under these nuts, parallel to 


the rear edge of the chassis, a single terminal pointing toward X23 uncer 
the nut nearest X23 and a pair of terminals, one pointing éach direction, 
under the nut. nearest Le. 


Trim to length and. solder the oye oa ee os top of L13B to the center 
terminal of X23. 


./ crim the 4" Jead from the top of L13A and solder to the end terminal of 
* the fuse post X16. 


Solder wiring harness lead 52B (gray/red) to the top terminal of choke 
LL3C of the line filter. 


Connect capacitors Chl, che, and C53, .005 mfd. ceramic .dise type, each 
bypassing the tottom terminal of one of the line chokes to ground. Con- 
nect one capacitor between the lower terminal and the ground terminal 
below each of the individual line filter chokes. Solder at the ground 
terminalis and at the choke nearest X23. 


Solder the longest lead from the antenna relay power socket J5 to the 


‘3 bottom terminal of L13B (center choke). 


eee the shortest lead from’ J to: the bottom terminal of" L13¢ (choke 


nearest L2). 


Check ‘to $ée that all connections in this section are .soldered, 
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Seeure only the end of the choke nearest the right end of the chassis 
using a 1/4" 6-32 binding head screw, shakeproof washer and nut. Trans- 


«former T2 will mount directly above and the other end of L3 will be 


secured. by one of the eas screws oF nt the leads of b3:tor 
shed ‘mixed up with the SEM Leads of the Low: yoltese panerorner 12 v 


Before mounting the low voltage trarisformer atop the chassis in the corner 
behind the crystal board, note that the red/yeliow lead of T2 will come 
thru the large hole in the corner of the chassis and connect to the 

ground terminal under the mounting nut of terminal board X24. Since this 
will be a short lead and difficult to handle, once the transformer is 
mounted, check the lead length required, trim to MONE strip insulation 
from the end. and tin with solder first. 


_Mount the low voltage eeeAs revit T2 atop the clissis using shakeproof 


washers under the heads and nuts for the 3/8"-8-32 screws. Secure the 
free end of choke L3 at the same time. The bundle of wires containing 

: 5 te 
the red leads should project thru the 5/8" hole nearest the corner of the 
chassis. 


Note: In connecting the leads of Te, leave a little slack so that when 
the leads are cabled to the wiring ey they will not be drawn 
excessively tight. shall a 


Solder one of the yellow leads of T2 to pin 29: the SRY socket x8. 
Solder the other yellow lead of Te to pin 8 of the SRY socket X9. 
Starting now near the point where’the leads emerge from the high voltage 
transformer Tl lace all transformer leads togetner and to the wiring har- 


ness where they follow the samé course across the rear of the chassis. 
Use the waxed cord furnished with the kit and lace up to the point oppo- 


. gite the 6-32 nut under the filter choke Ll. 


ie 


Lay the green leads from transformer Te atop the yellow leads and just to 
the right of the point where the lacing was dis: continued, put a right 


“angle.bend.in the green leads toward the front «f the chassis. Now tie 


the lacing off at this point using the last ties to secure the green leads 
ay: Me bend. rae 


Trim to length and connect one of the green transformer leads to the termi- 
nal ot terminal board X25 nearest the center of the chassis (the terminal 
to which the open wound VHI’ enone! is connected) and solder. 


“Trim to Length and. solder the other green transtormer lead to the ground 


terminal under the mounting nut of X25 nearest the center of the chassis. 


Trim to Length, tin with soldér and connect one of the pbrown‘leads of T2 
to pin 8 of the 5V4G socket X10. Do not solder. 


Connect the other brown lead of T2 to pin 2 of X10 and solder. 


Solder one of the blue leads of T2 to pin 1 of the bias rectifier socket 
X11. Make this lead about 2" too long and double it back against itself 


Ki. 
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for about an inch. ‘This will. insure that when later lacing of leads is 
done, it will be possible. to keep from straining the tube socket términal. 


<; 


Solder the other blue lead of Te to pin 5 of socket X11. 


. oolder one of the red leads of T2 to pin 4 of the 5V4G socket X10. 


Solder the other red lead of T2 to pin 6 of tue ‘V4G socket X10. 


Route the black leads to terminal board X23 so that they follow the cable 
as far as socket X10. Solder one to the terminal of X23 to which the 
blue and orange /was previous Ly connected. "ered 

lead ; 
Connect the other black lead of T2 to the deri hed of x23, to ee the 
black/brown lead was previously connected. Do not solder. 


Solder the red/yellow lead of T2 to the ground terminal under the ue 
nut of terminal strip Xa. 


Route one of the leads of the filter choke L3 (SNC P1784)-in-the bundle 
of transformer leads to pin 6 of socket X11. Tin the end of the lead 
and connect to pin 6 but do not solder. () *etC8- 


Route the other lead of L3 in the same manner removing sufficient insula- 


tion from the lead so that it can pass thru terminal. _{ to terminal 2:of 


“ll. Insert a piece of spaghetti between terminals 2 and / of Xll, ~ solder 
at terminal 2 only. ae 


Starting at the right end of the chassis, lace up all the transformer 
leads (they can be laced to the slots hevnews ax the same time) back to 


the point where the lacing was earlier tied off. Finish lacing at the 


point where the green leads branch off. 


Choke L2 (SNC P1501) is. to be mounted on the inside rear edge of the chas- 
sis directly under choke Ll. One lead connects’ to pin 8 of the 5V4G 
socket X10. The other lead connects to pin 3 of X10. Before mounting L2, 
cut the leads to the proper length and tin the ends. Mount L2 using one 
3/8" 8-32 screw, shakeproof washers and nuts. The screw nearest the x 
socket X8 should be a 3/4" 8-32 extending thru the chassis from the inside. 
This screw will serve as the transmitter ground terminal. Use shakeproof 
washers under the screw heads as well as the nutes Connect the leads but 
do not solder. 


Mount the dual capacitor Cl0-ll (dual 15 mfd., 450 volts) parallel to the 
rear edge of the chassis with the black lead toward terminal board X22. ° 
(Bend the end of the mounting bracket and mount under the 6-32 nut below 
Ls) 

Solder one of the positive capacitor leads to pin 8 of X10. 


Solder the other positive capacitor lead to pin 3 of X10. 


/Cut to length, tin with solder and connect but do not solder, the negative 


(black) lead of the copes to the fourth terminal from the rear of the 
chassis on terminal board X22 
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e. Prepare the still free end of the shielded wire W5 connected to pin 1 of 
Xl as follows: trim the tinned center conductor to 2 ABH: Cut one lead 
of R26, 22K ohms 1/2 watt, to 1/8" length. Solder this lead to the 
center conductor of the shielded wire. Slip the 1" length of large spa- 
shetti over the resistor and the soldered connection to the center con- 
ductor of W5. Slio al" piece of small spaghetti over one of the leads 
of C52, 300 mmf. mica capacitor. With the spaghetti tight against the 
body of the condenser, hold the condenser so thet the end of the insula- 
tion is flush with the end of the insulation of she resistor and twist ae 
wires together. Solder the leads together and trim off all but 1/4" 0 
the tinned leads. This will serve in a later operation to connect oe 
eenter terminal of the microphone connector. 


f. Connect RJ, 220K chms 1 watt between the terminal of X18 nearest the ceuter 
of the chassis ahd the second terminal. of X18 from the edge of the chassis. 
Solder the terminal nearest the center of the chassis. 


g. Connect R38, 47,000 ohms Awatt between the center terminal of X19 and pin 6 
— oF socket x2. Solder at both points. 


‘The modulation transformer has dual secondary windings, normally series con- 
nected by instructions a, b, and c following. If the Viking II modulator is 
to be used for dirving a larger stage, suggestions for wiring can be found ir, 
the operating instruction manual. 


a. Cut both the green/yellow end the red wire to length and connect to the 
left hand terminal of X18. Solder all leads on the terminal. 


b. Trim the yellow wire of Tl to length and connect to the second terminal 
from the left on X18. Solder all leads on the terniinal. 


Cut to length both the red/yellow and green wires of Th and solder to the 
eenter terminal of X16. 


Q 


d. Install a 9/16" 0.D. grommet in the hole between the 807 sockets X3 and 
xu. Run the brown and blue transformer leads thru the grommet to the top 
of the chassis. 


e. Trim these leads to exactly the same length, removing about 1 1/2" of the 
leads. Strip 1/2" of insulation off these leads and solder one each to 
plate caps TC2 and 103, for the 80; modulator tube plates. 


a. Mount the audio driver transformer T3 (SNC P1503; underneath the chassis 
on the left end above terminal board X13, with the red and the blue leads 
up, the yellow, green and black leads nearest the under side of the top of 
the chassis. Use 1/4" 6-32 binding head screws, shakeproof washers and 
nuts. 


b. Connect the yellow to the terminal of terminal strip X26 nearest the 
underside of the top of the chassis. 


ec. Connect R10, 100 ohms 1/2 watt, between this terminal. and pin 3 of socket 
X3. 
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Connect the green lead of T3 to the terminal of X26 nearest’ ‘the bottom 
edge of the chassis. 


Connect Ril, 100 ohms 1/2 watt, between this terminal and pin 3 of the 
socket X4. 


Connect C7, .OO1 mfd. paper tubular capacitor between the end terminals of 
X26. Solder at these end terminals and at pin 3 of sockets X3 and xh. 


Solder the black lead of T3 tc the fourth terminal from the left end of 
KAD: ; 


Run the red lead of T3 around the transformer and solder to the center 
terminal of X19. 


-Run the blue lead of T3 around the transformer < .d solder to terminal 5 


of the socket Xe. 


Mount the high voltage trunsformer Tl (SNC P1781) atop the chassis in the’ 
corner between the 607 sockets and the 5k sockets X8 and X9, using 3/8" 
8-32 screws, shakeproof washers and nuts. Use washers under the heads of 
the screws as well as the nuts. 


Trim one of the red lead to length and solder to pin 4 of the 5R4 socket 
x6. 


Trim the other red lead to length and solder to >in 6 of the 5R4 socket 
X9. 


Trim the black leads of Tl to length and connect one lead to each of the 
two rearmost terminals of terminal board Xe2. Solder all leads of these 
two terminals. 


Trim the red/yellow lead of Tl to length, strip ins aleticneana taney nen 
solder, connect to the second terminal from the front of the chassis on 
X22 but do not solder. 


Before mounting the choke Ll (SNC P1783) between the 5R4 sockets X8 and 
X9 and the 5V4G socket X1O, note that there is a small hole in the chassis 
inside the square formed by the mounting holes or the choke. Insert from 
the top of the chassis, a eh gs 6-32 screw, into this hole and secure with 
a 6-32 nut. 


» Mount the choke Ll atop the chassis using 3/8" &~32 screws using shake- 
proof washers under both the screw heads and nuts. See Figure 9. 


“ Trim to length, tin with solder and connect one of the leads of the choke 
Li to pin & of X9. 


“ Trim the other lead to length, tin with solder a:d connect to pin 1 of X9. 


De not solder either lead. 


Mount the filter choke L3 (SNC P1784) under the chassis to the rear of the 
erystal selector board, the choke parallel to the rear edge of the chassis 
and the leads emerging from the side of the choke facing the front of the 
chassis. 
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Snug against the right side of terminal hoard XLD. connect Cie. mira, 
paper tubular capacitor, between the terminal, of. “X19, nearest the front of! 
the chassis and the yearmeat terminal of X19. “The, ends of the paper tubu- 
lar capacitors which are marked with black bands. are connected to the out- 
side foil. These are the ends which should be connected to ground or the 
low potential point. Use the excess length of the rear lead to connect 
also to the ground terminal at the rear of X29. Push the capacitor back 
sO there is no possibility of the front lead toiehing the ground lug ad-~ 
jacent to pin 4 of X2. 


/Next to Ch, lying flat on the chassis, connect C6, .02 mfd. , 4OO volt 


tubular capacitor between pin 6 of socket X2 and the eronnee lug at the 
rear “or X19, outside sda Oe grounded, 


Next to C6, connect C5, .O1 mfd. 1060 volt paper tubular capacitor between 


a eee 7 o£ X2 and the terminal of terminal board X19 nearest the center o7' 


the chassis. The outside foil should be connected to Xe. Ly at Xe. 


On the left side of terminel ‘board, flat against the chassis. and snug 
Toes ey COREG Cas) a MEO. . electrolytic capacitor between Pew eOr. 

socket 1 and the termina). under the rear mounting. nut..of termiual board 
¥19.. Connect the positive end of the capacitor to Pin 7, the. negative 
end to ground. 


Next to Cl, connect C3, «02 mfd. LOO volt capacitor between pin 6 of X 
and the rear terminel of terminal board X19, the foil end. toward the rear 
of X19. Solder the rear terminal of X19 and the ground terminal behing it. 


Connect R2, 1800 ohms + watt between pins 4 and 7 of Xl. The resistor is 


insulated so pull the leads thru the terminals acd let the resistor lie 
against the bottom of the socket. Solder at both points. 


Connect R7, 220 ohms 1/2 watt in the same manner as above phlei pins 4 


_ and 7 of socket X2. Solder at both points. 


Connect R3, 470K ohms 1/2 watt between pin 6 Of x1 and the, front. terminal 
of terminal board X19. Here too, the leads can be Eept very short. Solder 


wo at pin 6 of socket. Al Pte 
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Trim one of the leads of C2, .003. mfd. paper tubular capaciton.to-1 1/8" 

length, put a sharp bend in the. lead 1/8" from the end and connect to pin 
5 of Xl. Solder this terminal being careful to keep theiron away from Cl. 
The other end of C2 will be left unconnected for the time being. 


. Connect Ro, oak ohms between “the terminal. of. x19 nearest the front of hte 
‘ohassis and the center teyminal to which the red iarness lead was earlier 


connected. Solder the front terminal, only. 
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Slip 3/8" of small spaghetti over one of the le:ds of Rl, 1 meg ohm 1/2 
watt. Locate the shielded wire W5, cut off 1' <f both the wire and braid. 
Discard the inside conductor of the 1" piece just cut off. Over the end 
of Rl slide the 1" piece of shielding, this will be used to shield the 
resistor. 


Take the longer piece of W5 shielded wire, slide the shield braid back and 
trim off the insulation of the center conductor back 1/4". Holding the 
end of the braid abe back from the end of the insulation of the center 
conductor, pull the braid thru the fingers thus tightening the braid a- 
gain. With the shield braid over Rl held in the same position respective 
to the insulation of the inside conductor, hold the resistor and the 
shielded lead W5 together with the ends of the braid flush with each other. 
Wrap the ends of the braid together with #24 wire and with a light touch, 
solder. 


Draw the braid down tight over the resistor Rl and solder the end of the 
braid to the uninsulated wire lead of R1. This lead will be used for the 
ground terminal of this shield assembly. 


At the other end of the shielded wire lead, you will now find that the 
shield braid is longer than the center conductor. Cut the braid off flush 
with the end of the center conductor. 


Slide the shield braid back, cut off 1/4" of the insulation of the center 
conductor and tin the stranded wires with solder. 


Adjust the position of the shield braid so that it is back about 1/8" 
from the bare center conductor. Wrap one end of a 2" piece of stripped 
We (#20) wire around the braid and solder. This is to serve as another . 
ground lead. 


At the opposite end of this assembly now, twist the bare leads together, 
trim to 1/4" length, at the end of the insulaticn bend at right angles and 
solder the leads to pin 1 of socket Xl, the end vf Rl pointing toward the 
right end of the chassis. 


Ground the end of Rl to the chassis ground terminal adjacent to pin 4 of 
socket X2. Since the terminal is already full, wrap the ground lead a- 
round it tightly and solder. 


Mount the audio gain control R6 (1 meg. volume control) under the meter 
switch. Mount with a 3/8"-32 nut and turn the terminals toward the right 
end of the chassis. . 


Using a short length of W2 wire but not taut, cco imect the terminal of R6 
nearest the underside of the top of the chassis :o pin 2 of socket x2 and 
solder at both points. 


Using a similar length of W2 wire, connect the center terminal of R6 to 
pin 1 of X2 and solder at both points. 


Connect C2, .003 mfd. previously connected to pin 5 of Xl to the remaining 
terminal of R6 and solder. 
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Connect C23, parallel .005 mfd. to the #10 ground terminal under the nut 


\-~ used to mount the bracket for SW4. Keep the leeds very short. 


a 


Mount the buffer tuning capacitor C22, 75 mmf. vith the long shaft, in the 


/bracket under the inductor L5B, using two 3/8-32 nuts, the second nut 


Oo 
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serving as a locknut. The bottom of the stator is parallel to the under- 
side of the top of the chassis. 


Solder two parallel conductors of #20 (W2) wire between the rotor of C22 


‘and the ground terminal under the mounting nut for the bracket of SWh. 


Connect the #14 lead of the auxiliary inductor L5B which comes from the 


/top of the chassis, to the right hand stator terminal of C22. Make sure 


the #1) lead is centered in the hole and does not touch the chassis. 
Between this same stator terminal and pin 5 of ths buffer socket X5, solder 
@ piece of We wire keeping it as short as possible while remaining clear 
of all the components near it. 


Check to be certain that all connections in the oscillator/buffer section 


are soldered. 


Solder L15, 4.7 microH choke between pin 7 of X12 and the terminal of Xeh 
to which the green leads are connected. 


Solder L16, 4.7 microhenry choke between pin 8 o7 the VFO power socket 


-%12 and the terminal of X24 to which the brown lead is eonnected. 


. 


Solder Ll4, 4.7 micro, between pin 3 of X12 and the terminal of X24, to 
which the red leads are connected. 


Pass a #14 wire thru pins 4 and 8 of each 6146 socket (X7 and X17) and 
solder to the closest respective solder terminal installed earlier. 


Connect pins 1, 6, 7 and 8 of cach 6146 socket with #14 wire. Connect 
pin 6 of V17 to pin 1 of V7. (This can best be done by slightly deforming 
the socket terminals and forming the wire so that it will pass thru the 
holes in each of thé terminals.) Solder at all’ joints. 


Using #20 wire (W2) connect pin 2 of X17 to pin 2 of X7 and solder at X7 
only. 

Solder a piece of #14 wive between pin 3 of XL7 and pin 3 of X7. Then 
solder C26, .OO1 ceramic disc capacitor between pin 6 of X17 and the mid- 
point of the #14 wire connecting pins #3 of tae two 6146 sockets. 


Solder a piece of #14 wire between pin 5 of XL7 and pin 5 of X7 making 
certain it clears all the other pins. 


Between the mid-point of the wire just installed and the rear terminal of 


/X¥21 connect RF choke LG, soldering the choke at the mid-point of the wire 


ani using a #14 wire lead to connect to X21 and to support the choke. Do 
not solder at X2l as yet but solder at the end of-Lo. 


Make up Ce5 by twisting the leads of the two 25 mmf. silver mica capacitors 
tightly together. 
cee Ned 
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Solder C25 between the mid-point of the wire (installed in operation g,) 
and the empty stator terminal of C22. Because of limited space it may be 


‘easier to connect C25, to the #14 wire lead from L5B. 


Connect leads 13A and 14A (green) of the wiring harness to the sagen 
of terminal board X25 nearest. the center of the chassis. 


Connect Need 7B (gray) of the wiring, harness to the nes fps of tern oe 
board Kea nearest the cryshet selector socket assembly. (4, +e 


we 


Between pin 3 of the ispekee X17 and the termina of X25 nearest the cry- 
stal socket connect 4.7 microhenry choke L22. Solder at pin 3. 


Between the terminal of X25 nearest the crystal socket and the ground 


-~ terminal, solder ch5, .001 mfd. ceramic dise capacitor. 


Connect L23, open wound VHF choke between terminal 2 of X17 and the 
terminal of the terminal board X25 nearest the center of the chassis. 


Connect Chu, .005 mfd. ceramic disc capacitor between the terminal of X25 


“to which L23 was just connected and the ground «srminal. Do not solder. 


Solder cho, .005 mfd. between pins 2 and 1 of socket XT. 


Place R24, 1800 obs resistor on the oueeae Snug against the left side of 
serminal ‘board X21 and connect between the end terminals of K21. Do not 


solder. 


Connect shunt SH4, 5.1 ohms 1/2 watt between the front terminal of X2]1 ard 
the fifth terminal from the front of the chassis on X21. SH4 should be on 


/ the same side of X21 as R2l. Use the excess length of SHi lead to jumper 


terminal 5 to terminal h of X21. Do not solder. 


On the same side of X21, connect RIT, 2700 ohms 1 watt, between the third 
and fifth terminals Patt the front of the chassis on X21, Do not solder. 


_On the other side of X21, connect R15, 1500 ohms, 1 watt between the 


second terminal. from the front of the chassis and the ground soldering 
terminal under the front mounting nut of X2l. Do not solder. 


. Also on the right side of X21, between the second and third terminals from 


the front of the chassis, solder R16, 620 ohms 1 watt. 


Between the terminal of X21 nearest tne frant o; the chassis and the . 
ground terminal under the front mounting nut solider C39, .005 mfd. 


Solder the fourth and fifth terminals from the front of the chassis on X2l. 


Mount the modulation transformer Tl (SNC P1992) atop the chassis between 
the meter switch SW7 and the 807 sockets X3 and X4, as shown in Figure 9, 


jwith 3/8" 8-32 screws, shakeproof washers and nuts. Use shakeproof 


washers under the.screw heads as well as the nuts. Move the leads out of 
the way by pushing them thru one of the holes in the end of the chassis. 
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Solder lead 41A (gray-red) to the rearmost tap of. R13. 


Solder lead 36B (yellow) to the end terminal of R13 nearest the front of 
the chassis. Rae pe Pee 


Solder lead 51A (green) to the tap Giiies neares the front of the chassis. 


Pass lead hop wr white) thru a grommet in the cesets beside the PA 
plate choke L7. 


Turn the chassis right side up, the left end toward you. Locate the 
meter switch SW7. Mount it in bracket BKT11 located on the front right 
corner of the chassis, using a 3/8"~32 nut only. The nuts used to as- 
semble the switch should lie on a line perpendicular to the top of the 
chassis. The\(switch is syrmmetrical and may be turned with either nut up. 
Looking at SW/ from the rear, call the first terminal to the right of the 
top screw, terminal 1, the next in a clockwise Cirection @ and so on a- 
round the switch, the last one being #12. 


Solder the brown lead to terminal 6, 

Strip 11/2" of insulation off the black lead, pass it thru terminal 5, 
slip a piece of spaghetti over the exposed lead and solder to pte kee 
9. Solder at terminal 5 alsna. 


Solder the orange lead to terminal 4. 


Strip 3/4" of insulation off the yellow lead, pa s.it thru terminal a 


solder at terminal 2. Solder also at 3. 


Solder the violet lead to terminal 8. 
Solder the white lead to terminal lO. 


Solder the gray lead to terminal li. 


Solder the blue lead to terminal le. 


Connect lead 49B (green-white) to the bottom i on the choke Ly. Solder 
being careful not to dislodge the other componen™ $4 


tire the drive control R25 as follows: :.solder the red lead.to the lug - 


nearest the chassis 


. Solder the white lead to the. A pike lug. 


Solder the black lead to the top lug. 

Note: The 005 mfd. ceramic dise capacitors in the following ‘operations 
should be connected with the shortest possible 1:ads. Once again, do not 
eoldes terminals until eS dae 

Comnsek C15, 005 mfd. sian eat ait the weneey seed of rhe 
oscillator socket X6. 
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Comnect C16, .005mfd. between. pins. 4+ and 3 of X6... . 


Connect C17, .005 mfd. between the fourth terminal from the front on X20 


‘ and the ground terminal at the rear of. X20. Solder at the ground termi- 
nal only. 


Beside the right side of the terminal board X20, connect cals, .005 mfd. 
between the second terminal from the front on terminal board X20 and the 
ground terminal under the front mounting nut of X20. . Solder the ground 
terminal only. 2 


Solder C21, .005.mfd., between pin 6 and the center shield of the buffer 


‘socket X5. 


Connect C26, .005 mfd. between pins 3 and 4 of X5. 


Connect C27, .005 mfd. between pin 2 and the er ound terminal adjacent to 
pin of.k5. Mae 3 


Connect the remaining lead of" cl, .00005 mfd. to pin 6 of eos ee 
socket X6. PE OUNe r ;' 


Connect R18, 100K ohms 1/2 watt between pins 1 eae 350f oe aotier at pin 
3 only. 


Solder a piece of W2 wire between pin 1 of X6 and the rotor terminal (#1) 
of the crystal selector switch SW8. ; . 


Connect C20, .00005 mfd. silver mica capacitor »etween pin 5 of X6 run- 


ning the other lead thru pin 1 of X5 to pin 7 of X5.. Solder at pin 5 oF 


X6. and at pin 7 only of X5.° 


Solder SH3, 5.1 ohm 1/2 watt resistor between pin 7 of X6 and the fifth 
terminal from the front of X20. 


Connect R19, 33K ohm to pin 6 of the oscillator socket X6 and to the 
fourth terminal from the front of the chassis on X20. Solder at X6. 


Solder R20, 100 obms 1 watt to the a terminal from the ErOntwok 
the chassis on X20. f) 
hh Tos 

Solder L20, 4.7 microhenry choke from 4 ‘all or Swi to the third terminal 
from the front on X20. 


Solder R23, 47K ohms 1/2 watt between the second terminal from the front 
on X20 and pin 1 of the buffer socket x45. 

: ¥ ‘ ‘ a ees 
Solder SH5, 2.2 ohms 1/2 watt between pin 2 of the osetb-etor socket XD 
and the ground terminal adjacent to pin 4.. Solder the ground terminal, 
pin 4 and pin 3. pho 


Solder C19, .005 mfd. connected to +7 of ow to che. ground terminal under 
the mounting nut of the oscillator coil Lk’ 


Oe 
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Mount the socket behind the front edge of the chass sis, “bracket to the 
right, the lamp centered over the hole (the one of a pair nearest the 

Hie Jia 6. of the top of the chassis) beneath the drive control R25. Use 
a 1/4" 6-32 binding head screw, shakeproof washer and nut. Connect a 
bare piece of 20 wire between the terminal of X14A nearest the top of 
the chassis and the solder terminal under the shield mounting nut next to 
the front of the chassis. Solder at both points being careful not_ tc to 
touch any ‘Of the harre ness leads with the iron. Solder leads 10B and nd 9A 
(green) to tne other terminal of XIMAT 


Mount the keying jack J2 in the front edge of the chassis oer oeeee. under 
the bandswitch SW4 with the solder terminals of J2 to the left. Strip 
11/2" of insulation off the black lead 26B, run it thru the heavy 
ground lug of J2 to the terminal of J2 nearest the front of the chassis. 
(If 26B is a little short, draw the required length out of the harness.) 


Between the only émpty terminal left on J2 and the terminal of terminal 
board X20 nearest the front of the chassis, connect L19, 4.7 microhenry 
choke. 


Between the two rear terminals of J@, connect Ch’, .005 mfd. ceramic disc 
capacitor, using the shortest possible leads, Solder all three terminals 
of Ja. ’ or 


Connect lead: 36B (blue) to the terminal of X20 nearest the front of the 
chassis and solder. 


Mount the lew voltage switch SW1 (SPST) in the front edze of the chassis 
in the hole nearest the rea dh Hes of tne chassis and just above the 
indicator light in XLGA. se the pair of hex nuts to adjust the switch 
shank so that about 1/4" 8 5/16" protrudes thru the front ‘Of the chassis. 
Solder lead 29B (white) to one of the switch terinals, 30A (blue-orange) 
to the other. Turn the switch now so that the terminals are toward the 
underside of the top of the chassis. (Put the knurled nut back on the 
switch to avoid losing it.) 


Mount the high voltage switch SW2 (DPST toggle) above the 120 volt in- 
dicator X13A using the pair of hex nuts and adjusting the length of shank 
protruding thru the front of the chassis to the same as that of SW1. The 
body of the switch should be perpendicular to the top of the chassis, the 
bushing keyway toward the bottom edge of the chassis. 


Solder leads 30B and 31A (both blue-orange) to te terminal to’ the left 
and nearest the underside of the top of the chasis: On the same side of 
sW2, to the terminal nearest the bott bom edge of the chassis solder leads 
32A and 33A (both gray-red). ; 


On the right side of SW2 solder lead 37A (black) to the terminal nearest 
the underside of the top of the chassis. Solder lead 358 (orange) to the 
other terminal of SW2. (Put the knurled nut back to the switch.) 


Locate the pno be /OK swish SW3. Note that both the front and rear decks 
SW3 are symmetrical and that all terminals are in groups of three. 
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In order that you may stay properly oriented in wiring the switch, number 
any one of the. center terminals of one of the gioups of three terminals, 

#1; Looking at the rear of both. decks, call the next terminal in a clock- 
wise direction #2 and. so on, the last terminal being #9. The switch deck 


‘next. to the chassis is the front deck. 


Connset R28 (20, 000. ohms 20 watts ) between terminals 5 and 6 of the rear 
deck’. Since the leads will be used to support R28, they should be heavy, 
preferably #14 wire with the ends flattened so it will pass. thru the 
switch terminals. Keep the leads short and R28 snug against SW3. Solder 
at the resistor terminals and at terminal #6. 


Solder a short piece of W2 wire between termina’ 4 of the rear deck and 
terminal 1 of the front deck (nearest the front of, the chassis). — 


Mount the phone /CW Posters in the center of the front of the chassis using 
a 3/8"-32 nut only. Turn the switch so that Reo is toward the underside 
of the top of the chassis and parallel to it. The résistor mst be clear 
of the chassis. 


‘Solder leads 2B and 34B (brown) to terminal #L of the rear deck of SW3. 


Solder lead 36A (blue) to terminal 2 of the rea> deck. 

Solder lead 45A (yellow-blue) to terminel 3 of the rear deck, 
Solder lead 41B (gray-red) to terminal 9 of the front deck. 
Solder lead 7A (gray). to oe Pave of the rear deck. 


Solder lead 48A (green-white) to terminal 7 of the rear deck, — 


.. Solder lead 44B (violet) to terminal 8 of the rear deck. 


Solder lead 35A (orange) to ‘terminal 9. Of- the ruar deck « 
Solder lead 51B (green) to terminal 2 of the front deck. 


Mount the voltage divider R13 perpendicular to the front of the chassis 
as shown in Figure 10. One of the resistor mounting feet was earlier 


mounted under the nut for the final inductor L9. Place the open end of 
_R13 over the bracket "V" and mount the other foot with a 1/4" 6-32 binding 
head serew, shakeproof washer and nut. Also fasten a #6 solder terminal 


under the mounting nut. 


When the resistor was shipped from the factory, the shape of the taps may 


have been deliberately distorted so that they do not make contact with 
the resistance element. If so, the taps must be taken off the resistor, 
reshaped and put back on the resistor in the positions shown in Figure 10. 
Tighten the taps carefully so as not to danage the fine wire with which 
the resistor is wound. Do not attempt to move the taps without first 
loosening them: 5 aa cu Sea. ce Gil. i aaah ea eae ohne 


Solder leads yop, 43A and 4bA (violet) to the terminal on the end of R13 
nearest the rear of the chassis. 


a) Lever 


_Solder lead 46B (yellow-blue) to pin 2 of X4.. (Run the lead between ‘the 


socket and the chassis cetalh (don't fill both holes in the terminal. 
Solder lead 15B (green) to pin 1 of X}, 

Solder lead 4oB (the longest violet lead) to pin of xh 

Solder leads 39B and LOA (both violet) to pin 4 of X3. 

Solder leads 14B and 15A (green) to pin 1 of X3. 

Solder leads 45B and 46A (both yellow-blue) cate is 2A On, x3. 


Connect lead 43B (violet) to the terminal of terminal board X18 nearest 
the chassis end. te 


Connect leads 48B and 49A (both green-white) to the second terminal from 
the end of the chassis on terminal board x18. 


Connect lead 22B (black) to the fourth terminal from the end ot the © 
chassis on terminal. board “18. ; 


Connect leads 8B and 294 : (violet) to the terminal. of ete lient board : hee 
nearest the center of the chgseis. 


Connect leads 7B and 338A cane to.the fifth cepernal from ere rear of 
the chassis on terminal mea Kee. 


Connect leads 32B and 52A (bovh “exay- -red.) to the second terminal from the 


rear of terminal board «ee. : 


ead 


Connect leads 273 and 286A (both black-brown) to the rear terminal of 
terminal board X2e. 


Connect lead 42A (violet) to pin 1 of the torward 5R4 ‘socket X9. 
Connect lead 12B (red) to pin 3 of the 5V4G socket X10. 
Solder lead 24B (green) to pin 3 of the 6AL5 socket X11. 


Connect lead 21A (white) to pin 6 of the GAL5 socket X11. (Use the hole 
in the terminal nearest the chassis.) 


Connect lead 29A (white) to the terminal of terminal board X23 nearest the | 
underside.of the top of the chassis. 


Connect lead 27A (black-brown) to the ‘center terminal of X23. 


Connect lead 31B (blue-orange) to the ‘terminal of X23 nearest the edge of 
the chassis. 


Connect lead 7B (gray) to the terminal of terminal strip X25 nearest the 
erystal . soeket: X15. 


Note: Lead 52B (gray-red) is left unconnected et this time. 
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“Connect leads 10B and 12A (both red) to the terminal of terminal poard 


xeh nearest the bottom edge of the chassis. 


Connect Tends 13B, 1GA and 24A (green) to the terminal of X2h nearest the 
underside of the top of the chassis. 


Connect lead 50B (brown) to the center terminal of X2h.. 
Connect leads 16B and 17A (green) to pin k of XE. 
Connect leads 17B and 18A (green) to pin 3 of X5. 
Connect lead 3B (gray) to pin 2 of X5. 

Connect lead 258 (white) to pin 6 of X5. 


Connect tlead els (bleck-brown) +o the second terminal from the front of 


_the chassis on terminal board X20. 


Connect leads 9B, 1OA and LIA (red) to the 3rd aid 4th terminals from the 
front of the chassis on terminal board X20. Jumper these terminals to- 
gether with the excess of one of the leads. . : 


Cormect leads 34A and 50M (brown) to the fifth terminal from the front of 
the chassis on terminal board X20. : 


Connect lead 1B (blue) to pin 7 of the GAUG oscillator, X6. 


Connect leads 6B and 21B (white) to the fourth terminal trom the front of 


the chassis on terminal board X21. 


Connect lead 22A (black) to. the third terminel fom the front of terminal 
poard X2l. ‘ i: : 


Connect lead 23A (black-brown) to the second terminal’ from the front of. 
Kel. 


Connect lead 5B pousnen! +o the terminal of X2l neare st the Ain fF the 
cha, assis. ‘ ke 


Solder lead 37B (black) which comes out of the harness very close to the 


front mounting nut of LO to the terminal under this nut. 


Screw the 120 volt indicator lamp 686 into the hish voltage indicator 
socket A13A. Mount the socket behind the front edge of the chassis, 


vracket to the left with the filement of the lamm centered over the hole 


(the one, of a pair, nearest the underside of the top of the chassis). 

The bracket is directly under the shaft for the 160 meter switch. Use a 
TAP" 6030 binding head screw, shakeproof washer and nut. Solder ead 33B 
(gray-red) to one-of-413's terminals, solder lead-238 (black=brown) to the 
other eee ary Polarity need not be obs eS a 


Screw the 6 volt, #40, lamp in the low voltage i idicator socket LUA, 
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Fasten a flat #10 solder terminal under the @-3: screw:terminal on the 
rear of the final inductor L9 and connect a piece of #14 wire between 
this terminal and terminals 2 and 3 on the 160 meter switch SW6 and solder. 


Connect a #6 terminal on the botton rear stator terminal of the coupling 
capacitor C30. Solder a piece of #14 wire between this terminal and 
terminals La and 12 of the 160 meter switch SW6. 


Eatneet a jumper consisting of double leads of bare #20 (W2- wire) between 
terminals 5-6 of the 160 meter switch SW6. Connect another jumper between 
terminals 8-9. Solder only at terminels 6 and &. 1 


Straighten the leads of the 160 meter auxiliary inductor L1O. Set it in 
position behind SW6 as shown. in Figure 7. Measure the lead length 
necessary to connect the top lead to terminal 5 of SW6 and the bottom 
lead to terminal 9 of SW6. 


strip insulation from the leads of L1O, connect to terminals 5 and 9 of 
SW6 and solder. 


Secure L10 with #6 shakeproof washers and nuts installing a #6 solder 
terminal under the rear stud of L10. 
Note: Terminals 1, 4, 7, and 10 of SW6 should b» blenk. 


Mount the residual high frequency coil L& on the bottom rear: stator 
terminal of the tuning condenser C29 as shown in Figure 7, by means of 

its attached solder terminal using a #6 shakeproof washer and nut. Place 
the shakeproof washer between the nut on C29 and the terminal of L8 rather 
than between L8s terminal and the nut used to sécure it. Thus the mount- 
ing nut can be tightened without turning the terminal of L8 and distorting 
the coil. Solder the plain wire end of LS to the solder terminal on the 
rear of the final tuning inductor L9. 


A silver plated spade lug is used for mounting t.2 plate coupling capacitor 
C31. Place a 6-32 nut and shaxeproof washer on the spade lug, turn the 
capacitor on to it, (2 turns only) tighten the locknut. oat this 

ssembly on the same terminal of C29 used to mount L8, secure with a 
shakeproof washer and nut, Keep capacitor C31 spaced 1/8" from the ground 
strap. 


Mount the RF choke L7 behind the 61446 tube sockets using a 3/8" 8-32 
screw and shakeproof washer. The empty solder terminal ag L7 should 
be turned toward the front of the chassia. 


Install a OSL AS in the-hole te the right GfpLike 


By means of a 1/4" 6-32 screw and shakeproof washer, fasten three #6 
solder terminals to the coumling capacitor C31.’ 


Connect and solder a straight piece of #14 wite between one of the solider 
terminals on C31 and the top terminal of the RF choke L7. 


Solder one end of parasitic suppressors L11 and Li2 to the renaining two 
solder terminals on C31. aid 
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Solder a 6146 plate cap connector to each of the other ends of L 11 


and Glee, 


Connect a 4.7 microhenry choke L21 between the tvo bottom taps of RF 
choke L7. Connect Ch6 (.Ol'mfd. ceramic disc ce oacitor) between the 
bottom tap and the solder terminal on the chassis near L7. Connect C32 
(.O1 mfd. ceramic disc capacitor) between the other lower tap of L7 and 
the solder terminal on the chassis. Keep all leads as short as possible, 
solder at all points. es eet Boag io 


At the front, right end of the chassis mount bracket BKT11, the outside 
of the bend in the bracket flush with the front of the chassis. Use a 
3/8" 10-32 screw, shakeproof washer and nut. 


In the large hole just 6 the left of BKTI11, install a rubber grommet, 


Invert, the chassis and with the front toward you, lay the wiring harness 
in position. (The diagram of the wiring harness located at the rear of 
the operating manual will aid in identification of leads and in properly 
orienting the harness.) At one extreme end of the harness you will find 
a bundle of 6 leads, three of them green, two.xred and one brown... These — 
are the NEO. -power leads and should be in the rear, right hand corner of | 
the chassis (looking from the bottom). Diagonally opposite, in the front, 
left hand corner of the chassis (looking from the bottom) you will find a. 
bundle of 10 leads, one blue, one brown, one grey, one black, one. orange, 
one “white, one Cnty one Senate one red. nie ies ereeny Oe: all oe 
ne bend is snug i in “the “grommet. These are Fa meter Leads Following 
the main harness along the front of the chassis you will Pina near the — 
right, pote cmetibedrig gels oo BU Seago one oe pieck eee end red. Run 


whee ena harness is in cee ce a heen nat boards Riek ‘cables 


should lie as follows: to the rear of X18, to the right (looking from 
the bottom of the chassis) of X22, between X1O and X11, to the right of 
X20 and to the right of x2... ; ' 

Leads in the harness will prove to be slightly long and must be trimmed 
to fit. The plastic covering of the wire may be readily stripped using 
a good wire stripper,: diagonal cutters or a knits.” An iron applied | 
directly to the insulation will cause it to melt but the iron can be 
left on joints long enough. for the solder to flow. without affecting the 
inaulation. Leads can be identified by their color and proximity to 
connecting terminals. and it is not.necessary to constantly refer to the 
Wiring harness drawing in the course of connecting it. 

In the following operations, trim leads to the correct length, strip the . 
insulation from the ends, wrap securely on the proper terminal but DO NOT 
SOLDER UNTIL SPECIFICALLY INSTRUCTED TO Do So. 


Solder lead 20B green to pin 3 of Xl. 
Connect lead 9A (red) to the center terminal of «19, 


Solder leads 19B and 20A (green) to pin 3 of X2._ 


Connect lead 4B (black) to the ground terminal adjacent to pin h. of x2) 
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Fasten a #6 solder terminal under the nut of the bottom front stator 
terminal of the output tuning condenser C30 and pointing toward the 
chassis Between this terminal and the two rotor lugs (left hand) of 
SW5, ofa a piece of #14 wire and solder. 


Locate C36 and C37 each 300 mmf. 600 Ww mica capacitors with stamped 
terminals. Lay these two capacitors together, terminals touching and with 
mounting holes together. Using the lower right hand end frame screw of 
C30 (looking from the front) mount C36 and C37 together, with their reg- 
ular mounting holes to the right, by means of the capacitors' solder 
terminals. At the same time, install a #6 solder terminal under the screw 
head pointing up. 


Under the screw in the front mounting bracket for C30 (nearest the shaft) 
install a #6 solder terminal pointing toward the chassis. Bend this 
terminal and the terminal in the previous operat on so they project to 
the front. 


Form a "U" shaped piece of #14 wire with sharp corner bends to fit the 
terminals just installed. The sides of the "U" should be approximately 
Lsabfeibs 


Locate capacitor C38, 150 mmf. WV mica. Turn the capacitor so that the 
mounting holes are to the left .and the face of the capacitor adjacent to 
the solder terminals toward you. Twist the top terminal of the capacitor 
about 45 degrees and with the capacitor facing the same direction, slip 
the bent terminal over the #14 wire. . Slide the -nds of the "U" shaped 
wire into the terminals on C30 and adjust its position so that the flat 
side is parallel to the chassis and the end of C38 is flush with the ends 
of C37 and C36. Solder the #6 terminals but not the terminal of C38. 


The steps g., h., and i. can be accomplished with #16 bare copper wire 
if available, if not, then with parallel conductors of #20 wire furnished 
with the kit. 


Using a straight lead, cut to fit, connect the bottom terminal of C38 to 


‘the extreme right hand terminal of SW5 looking from the front of the 
‘chassis. Solder at both points. 


Bend the bottom terminals of C36 and C37 so there is no danger that they 
short together. Connect the bottom terminal of C37 (front condenser) to 
the terminal next to the right hand terminal of SW5, solder at both points. 


Connect the bottom terminal of C36 (rear condenser) to the next adjacent 
terminal of SW5 and solder. 


Install C35, .0003 mfd. 450 V molded mica in front of C38 against the edge 
of C37 and the end flush with the end of C38. Connect the top lead to 
the #1 wire and the bottom lead to the next adjacent terminal of SW5, 
solder at SW5 only. 


Install C34 next to C35, connect the bottom lead to the next adjacent 
terminal of SW5 and solder at SW5 only. 
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1. jnstall C33 next to C34, connect to SW5 and solde:*. Solder all the con- 
“denser leads and the terminal of C38 on the #14 wire. | 


a. Mount bracket BKT1e atop the chassis, outside of the vane aut with the 
front edge of the chassis, next to the switch Sws- (output coupling switch) 
using a 3/8" 10-32 screw, shakeproof washer and nut. 


_b..° On the long end,of the 1 5/8" shaft and bearing assembly Dik, slip pulley 


D5, hub side toward the bearing. 


“@. Slip Diu into the hole in BKT12 from the rear and secure with the 3/8" 


~32 mounting nut on the assembly. 


. \Adjust the position of the pulley D5 on the shaft of Dl4 so that it clears 
“the shield base of the socket X2 by 1/4". (The hub of the pulley will be 
eure exactly flush with the end of the shaft.) 


Qu 


a, Slip pulley D6 on the front shaft of the Ste coupling Rs teen C30, 
the hub to the rear. Adjust the position of the pulley so that it lines 
up with pulley D5, the opening in the rim toward pulley D5, and with C30 
at full capacity. ’ 


f. With the pulley D5 turned so that the opening in its rim is toward C30, 
run a Sf "6- 32 screw thru the topmost outside hole stamped in the pulley. 
Pass the screw thru the pulley from the rear to front. Secure with a 
shakeproof washer and rut. This is the stop for the drive assembly. 


‘g. Readjust the position of D5 on the shaft D114 so that the end of the screw 


Bere A aa in 13 f. is exactiy flush with tne front edge of br caceee BKT1L2. 


ni Now, making use of the stop just provided, install the drive cable in 
"exactly the same manner as the drive cable for the 160 meter switch SW6 
deseribed in part 7 j. thru 1. The tension spring should be fastened to 
pulley D5 on shaft assembly Dl4. Do not be afraid to tighten the cable 
and make sure it can be rotated to the limits of the stops without jumping 
off the pulleys. 


a, Looking at the rear of C29 and C30, remove the mounting bracket screw 
nearest the shaft of C30 and the end frame screw at the bottom and to the 
left of the shaft of C29. These screws are then used to attach the JUD SE 
strep PKTL oon used to bond C29 and oe 


wee Remove the mounting screw of the 6146 sub panel‘iueatrest the rear end of 


the final tuning inductor LY. Attach the tenk svounding strap BKTLY. 


(16.1089) to C29 using, two 1/4" 5-32 binding he strews and shakeproof 
washers, Attach the other end to the chassis: reytaeing the 7/8" 6-32 
\ screw and spacer, It will be necessary to a. the bottom of the strap 


Sabout 1/4 turn to the right. .The strap must -bé positioned so as not ‘to 
interfere with the stator: conncetion of C29, Fasten two'#6 solder ter- 
minals. under the nut below the chassis for grounding the 6146 cathodes later. 


a. Looking at the 160 meter switch SW6 from the rear of the, chassis, call the 

w.rLrst terminal to the right of : eae top nut (used in assembling the switch) 

/terminal #1. Call the others in order in a clockwise direction #2, 3, etc. 
around to the one just to the left of #1 which will be #12. 
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Secure the. shield with shakeproof washers and 6-32 nuts, installing a #6 
solder terminal under the chassis, under the nut at the front edge of the 
chassis which will be used as a ground for the pilot light. Atop the 
chassis, under the nut used to secure the eres bolt (to the shield) which 
will be at the left edge of the chassis, installa #6 solder terminal 
turned toward the right. This terminal will be used later as a ae ter- 
minal for the rotor of the oscillator tuning capacitor, C18. 


Locate the oscillator tuning condenser C18 (75L15 JOHNSON), the’ small 
veriable with a short shaft. Solder a 1 1/2" length of #14 bus wire to 
the rotor contact at an angle of 45 degrees. fron the stator center line’ 
down and to the left looking from the shaft end. . ae 


Install C18.in the hole in the shield near SWL, the shaft extending thru 
the hole from the rear. Form the bus installed in operation » and pess 
it thru the hole in the ground terminal installed in operation a. Use 
TWO 3/8-32 nuts to secure C18, the second nut to serve as a lock nut. 
Solder at. the ground terminal. Ss wea. 


Connect the bottom lead of the oscillator coil Lu to the closest stator 
terminal of C18. 


Install a small grommet in the hole beside the cscillator socket X6. 


Strip all but 1” of the insulation off.a 3" piece of We wire and pass one 
end down thru the grommet just installed thru terminal 5 of X6. Connect 
the other end of the wire to C18 and solder at “18 only. 


Mount the final inductor L9 atov the chassis directly over the six ventil- 
ation holes near the front edge. The front of the inductor is the end 
where the pitch (spacing between turns) is least, and should be toward 
the front: of the chassis.: Use 3/8" 8-32 screws, shakeproof washers and 
nuts. Before proceeding, remove a mounting bracket from one end of the 
high voltage divider R13 (20,000 ohm 50 watt resistor), mount the bracket 
and a #10 solder terminal under the forward ‘niounting nut, of the final’ 
inductor LO (under the chassis Orient the bracket to ‘support - Bis aeater, 
as shown in Figure 10. 


Connect a piece of 3714 tinned wire between the solder terminal on the 
front end frame of LO and the 8-32 screw terminal on the same end of the 
inductor. Form an eye on the #14 wire and tighten betwee n the nuts of 
L9's 6-32 terminal. Solder at the solder terminal. 


Mount the flexible couvler D16 on the front driv. shaft of LO.) Turn L9 
so that the roller contact is against the front stop. 

. 
For convenience in shipping the tuning mechanism BKT1, the gear which will 
be later used to drive the condenser C29, may have been fastened to the 
shart and pinion of the tuning mechanism. This wear should be removed and 
the drive shaft and pinion removed. 


Fasten the short end of the pinion and shaft iicgrinsis: in athe flexible 
coupler .D16. 


Leer 


Slide BKT] over the shaft and mount it directly in front of the final 
inductor L9 using 3/8'B- 32 screws, shakeproof washers and nuts. from this 
agit thru operation 12h eare Screws just finger tight. ' 


Mount BKT2 behind thé final tuning inductor L9, with the outside of the 


bend in: the bracket toward the right edge of the chassis, looking from 


the front. Refer to figure 6, Use 3/8" 10-32 screws, shakeproof washers 
and nuts. ; ar 


Mount bracket BKT3 between brackets BKTl and BKT2 using 5/16" 10-32 screws 


' vand’ shakeproof washers at the front and 3/8" 10-32 screws, shakeproof 


washers and nuts at the rear. Loosen the top bearing in BKT] but do not 
remove, Tighten’ the screws securing BKT1, @ ans 3. 


Take the loose gear from BKT1 and hold it behind the top bearing in BKT1 
with the hub toward the chassis rear, set screws up and with the gear 
teeth in mesh with the small gear near the center of BKT1. Pass the 
shaft of variable condenser C29 (large 350 mmf. capacitor with long 
shaft) thru the hub of the gear and the bearing in BKT1. Permit C29 to 
rest on the final inductor L9, eae, 


Fasten the mounting feet provided in the hardware envelope (23.08-2) on 
the 400 mmfd. capacitor C30 (400 E15) using the screws provided and 46 


shakeproof washers. 


Pass a 1/2" 6-32 screw thru the rear bracket of C30, thru the rear mount- 


/ ing hole in BKT3 and the rear bracket of C29. Secure with a shakeprocf 


asher and nut. 


Secure the front bracket of C30 to LKT3 using a Lye binding head. screw 
WER two epee a washers under the head, 3); is tapped. 


Secure the front bracket of C29 to BKT3 using half an 6s coe 
shakeproof washer and nut, 


With the roller of the inductor L9 at the front stop and with C29 fully 


/ meshed, adjust the position of the gear'on the shaft of C29 so that the 


groove in the gear'‘s hub clears the gear below. Tighten set screws. 


Tighten the top bearing in BKT1. Attach a knob temporarily to the final 
tuning shaft and check to see wnether or not the tuning assembly turns 
freely.’ Look down past thé shaft of C29 arid chek to see if the tuning 
shaft is exactly parallel with it. If not, loosen the mounting screws 
of BKTL and adjust ‘it: so’ the two shafts are parallel, (This will aid 
in installing the panel later.) A drop of oil on the bearings of BRL 
will aid in making-thetiiiing smooth. Do tot lubricate the roller or’ 
trolley of L9. 


Mount bracket BKTLO beneath the shaft of C30 using a 3/8" 10-32 screw, 
shakeproof washer and nut, the outside of the bend in the bracket toward 
the front of the chassis. Mount the coupling switch SW5 in bracket BKTILO, 
the shaft toward the front of the chassis and the switch turned so that 
the blank portion is toward the bottom and the t ’o rotor contacts are on 
a line perpendicular to the top of the chassis. Use a 3/8" - 32 nut and 
shakeproof washer, 


2 30) is 


iver 


Thru the rearmost grommet under SW, pass one ivad of R20 (100 dims 1 
watt) and connect to terminal #7 (octtom terminel) of the rear deck of 
Swi. Leave the resistor lead full length. ah Was) 


Thru the same grommet, pass one lead of C19 (.005 mPa. ceramic ‘capacitor), 
also thru terminal 7. Draw C19 down to within 1/4" of the’ chass sis, trim 
the lead and solder terminal 7. 


Thru the grommet under terminal 7 of the front deck of SW4 pass one lead 
of L20 (4.7 microhenry choke) Beh connect it to terminal 7 of ‘the front 
eho of Sw. 


Make up Ce3 by paralleling two .005 ceramic capacitors, twisting the ae 
together. Pass one of the leads of C23 thru the front grommet under Sw 
and ‘connect to terminal #7, drawing C23 down to bigs agri of the chassis. 
Trim the lead from-C23 to length and solder terminal ‘ 


Mount the oscillator coil Li atop the ‘cheassi Ste ominals toward the front 
by means of shakeproof washevs and 6-32 imts behind.and slightly tc the 


‘left of GW4 looking from, the front of the chassis. Install a #6 solder 


terminal under the nut nearest the center of the chassis. (Coil may be 
identified by 5 spacewound turns at the bottom.) — . 


Wire all the taps of Li with #2/1 tinned, bare wire eae all the leads 
as short as possible without applying s gtrein at the taps. Straightening 
the wire by drawing it thou the fingers several ‘Ge will improve the 
appearance of this work. Connect the tap nearest the bottom of cw Cateye 
the end terminal) to terminal 2 of the rear deck of SW4, solder at both 
points. 


Connect the first tap (approximately 50 turns from the top of L4) to 
terminal 6 of the rear deck of SWh and solder at both apes ; 


Connect the next lower tap of L4 ce terminal mF of the rear deck of Suh 
and solder. 


Solder terminal 3 of the rear deck of Sw. 


Cut off the wire lead on the top end terminal of L4. Between the top 

F es & x ee tf 
terminal of L4 and terminal 1 of the rear deck of SWE, connect with #24 
eaten wire and solder at both points.’ 


cut off the wire end on the bottom terminal of L4 and solder in its place 
a 2" length of #2 tinned wire. 


Mount bracket BKT9 atop the chassis, to the right of SW and next to the 
1/2" hole near the front edge of the chassis. Mount the bracket flush 
with the sags of the chassis, the outside of the bend in the bracket to 
LHe SRO lease me. RIGY 10-32 screw, shakeproof washer and nut. Install 
a large gronmet in ep ay: +o the left of BYTO. 


Mount the drive control R25 25,000 ohm 4 watt fp ‘tentiometer ) dt BK, 


the shaft toward the front and the terminals toward. “the Letpeedeo -of the 
chassis. 


i 
= 
{ 


10. 


2 al 


Mount the high frequency buffer coil behind R25, parallel to.the-front of 
the chassis and its tap toward the rear as per Figure 4. The #14 lead of 
L5B passes thru the hole in the chassis. Shape the straps mentioned in 
the following steps for easy connection to the front deck of SW4 terminals 
5 and 6, before securing L5B. Use 3/8" 6-32 screws and shakeproot washers 
Scunenod on L5B's insulators and at the same time, mount the bracket BKT6 
under the chassis, the outside of the bend in the bracket toward the front 
of the chassis. This bracket is for the buffer suning condenser C22. 


. Connect the left hand strap on L5B to terminal 5 of the front deck of Swh. 


Do not solder. 


Connect the middtap on L5B to terminal 6 of the front deck of SW and 
solder. a : 

4 
Cut off the wire lead from the bottom terminal of L5A. Solder 3 inch 


lengths of #2) tinned bare wire to the bottom terminal of L5A and to the 
tap next to the bottom terminal. 


Mount the buffer/doubler coil L5A just to the right of (looking from the 
front of the chassis) the rear deck of SW and directly in front of the 


6146 sockets (X7, X17). The coil has. all its taps and terminals . Thre 


line. The terminals will be to the left and slightly toward the front of 
the chassis. Use shakeproof washers and 6-32 nuts. 


Pass the lead from the bottom terminal of L5A thru terminal 5 of the front 
deck of SW4 and solder. 


Pass the lead from the tap next to the bottom terminal of L5A thru termi- 
nal 4 of SW4 and solder. 


' Gonnect the next higher coil tap of LOA to terminal 3 of SW4 and solder. 


Connect the next higher coil tap of L5A +o terminal 2 of SW and solder. 


Connect the top terminal of coil L5A to terminal 1 of SW and solder. 
Hach of the coil taps and terminals and each of the 7 terminals. of swh 
should now be connected and soldered. ; 


Using 1/4" 6-32 binding head screws, chakeproof washers and nuts, fasten 
shield S4B to shield SLA. In order "40 see the p sitions of these shields 
slip the smaller of the shields between the decks of SWi. The slot in the 
small shield will clear the switch. Place the larger of the shields atop 
the chassis, the edge having the punched holes down. The shield will frit 
petween the 6146 tubes and the oscillator coil L4; also between the buffer 
coil. L5A and the 6146 sockets. The front edge c? the shield will be beside. 
the potentiometer R25. After screwing the shields together install 6-32 
spade bolts in each of the holes at the bottom of the shield assembly. 

Use 1/."-6-32 binding head screws passing first thru.the spade bolts, then 
thru the shield; shakeproof washers and nuts. The spade bolts must be 
either on the sides of the shicld facing the front of the chassis or the 
right end of the chassis looking from the front, The spade bolts will then 
fit correctly in the chassis holes without the necessity for distorting 

the shield. It may be necessary to adjust the spade bolts so that they 

are perfectly aligned before they will drop right in the holes: 
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Connect crystal position 3 to switch terminal 9. 


Connect crystal position 9 to switch terminal 3. - 


‘Connect crystal position 2 to switch terminal 10. 


Connect crystal position 10 to switch terminal 2. 


Connect crystal position 1 to switch terminal 11.° Terminal 12 on the 
switch is left unconnected for the time being as well as terminal 1. 


Mount bracket BKTL for the 160 meter auxiliary switch SW6 atop the chassis 
in the position shown on Figure 1. ‘The mounting holes are approximately 
4 1/2" from the front of the chassis slightly to the right of the center. 
These holes are behind the pair of half-inch holes (spaced 2" apart) pro- 
vided to permit the drive cable to pass thru the chassis. The torizontal 
edge through which the screws pass should be towsrd the chassis rear. 

Use 1/4" 6-32 binding head serews, shakeproof wasiers and nuts. 


Mount bracket BKT5 in exactly the same manner under the chassis in the 
pair of mounting holes in front of the gee cable clearance holes. See 
Figure 2. The horizontal edge should be to the rear. | 


Mount the 5 1/2" shaft and bearing assembly D15 in bracket BKT5. with the 
shaft extending thru the front edge of the chassis as shown in Figure 2. 
Secure in place with two 3/8-32 nuts, the second nut locking the first. 
Obtain additional nuts from the hardware envelone. A 


Mount pulley Di on the rear end of D1L5, the hub teward the frout of the 
chassis and the rim of D4. centered over the 1/2" chassis holes. 


Mount the 160 meter auxiliary switch SW6 on the bracket BKT4 with the 
shaft toward the front of the chassis and the incexing ball toward the 
left edge of the chassis. The SW6 assembly screws should be on a line 
perpendicular to the top of the chassis. Use the 3/8-32 nut and shake-’ 
proof washer furnished with the switch. 


Install the drive pulley D3 on the shaft of SW6 with the hub side towerd 
the front of the chassis. The opening in the rim should be downward (tos 
ward the chassis), with SW6 turned to its counter-clockwise position look- 
ing at the énd of ‘the shaft. ‘The pulley should be centered over the half 
inch holes provided for passing the drive cable thru the chassis. 


Cut a 34" length of dial cord D7 (two lengths of the chassis). Slip one 
of the dial cord tension springs D9 on the cord, tie it in the center of 
the cord with an overhand knot. 


Hook the tension spring D9 on either of the ears of D3. Check SW6 to be 
sure it is still. in the counter-clockwise position. 


Fasten a knob on the shaft DL5 so that in the procuss of stringing the 
dial cable you ean keep the pulley D4 from turning. 


Pass one end of the cable D7 thru the Dreak in ths vim Oo; the “pulley D3, 
around D3 in a counter-clockwise direction looking from the front of the 
chassis, and thru the corresponding 1/2" holé in the chassis. 


a 


While holding the end of the.dial cable under the chassis, turn the knob 
on the shaft D15 so that the break in the rim of the pulley D4 is: nearest 
the chassis. Holding the knob with the left hand, string the cable around 
the pulley D4, thru the break in the rim and under the nearest ear on the 
pulley. Hold the pulley and dial cord with the “ight hand. Using a 
screwdriver, push the ear of D4 so that it grips the dial cord. Tension 
need not be kept since the critical dimensions are now set and if the 
cable falls off the pulleys, it can be readily re-strung. Tie an over- 
hand knot in the clamped end of the cable, slide the Sees down, to where 
the cable is pa hed and draw.the knot tight. 


Twist the knob on shaft D-15.in a counter-clockwise direction so that the 
dial cord is now under tension. String the thus far unused end of the 
dial cord-around the pulley. D3 in a clockwise direction, thru the corres- 
ponding 1/2" hole in the chass sis, around pulléy D4 in a clockwise direc- 
tion.” - Increase “Lhe tension in the cord so that it is good and tight: 

Now holding D4 and the cable in the right hand, :zlamp down the other ear 
of Dh over the cable. Tie an overhand knot in Che end of the cord and. 
slide it down tight against the ear and draw tight. Check the cable to 
make sure that there is no backlash in the switch operation and that the 
cable does not cross on the pulleys causing them to. bind. Trim off ex- 
cess eee of cable, leaving about 1/2". 


Mount bracket BKT8 atop the peace? just to the right of the socket 

X5 by means of a 3/8" 10-32 screw, shakeproof washer and nut. Install a 
flat #10 solder terminal ite r nut. The outside of the bend in the brack- 
et should be toward the front of the chassis. ‘his is the bracket holding 
switch SW in figure 3. eT: _. 

Locate the exciter bandswitch SW4. Looking at the rear deck of the switch 
from the rear and with the blank section of ene switch to the left, call 
the topmost terminal ge the next one 2 and an around the switch deck 


ina clockwise direction, the last one ore Speen #7.- Connect a 


jumper of SW2 wire between terminals 1 and 7 of the rear deck of Swi. Do 
not solder. 


Also on the rear deck of SW4, connect R21 (4700 ohms 1: | watt) between Pe 
terminals 1 and 4, sumer terwinal 4 to terminal 3, | ee ») 


Connect R22 (220hm 1/2 watt vesistor) between terminals 4 and 5, do uot 
solder// Both resistors should be close to the switch deck and they should 
not extend past the ceramic wafer. 


Consider now the front deck of SW. Looking at it from the shaft end call 
the terminals #1 thru #7 in a clockwise direction. (With the blank sec- 


/ tion to the left,.#1 is the top terminal.) Connect a jumper of W2 wire 


between terminals 1 and 7 of the front. deck. Do not solder .: 


. On a line at right angles to the front of the chassis just to the right 


of BKT8, you will find two holes approximately 8/32" diameter. Install 
a small grommet’ in each of these holes. . 


Mount SW4 in bracket BKT@ using the 3/8"-32 uut and shakeproof washer. 
Looking from the front of the chassis,.the switch should be turned so the 
terminals of the front deck are toward the right end of the chassis and 
the switch assembly screws on a line perpendicular to the top of the 
chassis. : 
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d. Mount terminal board X20 (6 terminals) at right angles to the front of 
the chassis between the 6146 sockets (X7, X17) and the 6AU6 oscillator 
socket (X6) with a #6 solder terminal under each nut. 


@. Mount terminal board X21 at right angles to the front of the chassis to 


the left of the 6146 sockets (X7, X17) with a #6 solder terminal. under 
the nut nearest the front of the chassis. 


f. Mount terminal board 422 the same way at right angles to the front of the 
chassis opposite pin 1 of the 5RUGY socket X9 wih a #6 solder terminal 
under, the rearinuc. 


“g. Mount Yeh, 3 terminal strip vertically, inside the chassis near the VFO 


power socket X12. Install a #6 terminal under the bottom nut. 


h. Mount X25 (3 terminals) perallel with the front of the chassis and to the 


rear of-the 6146 sockets. Use a #6 solder terminal under each nut and a 
#6 solder terminal atop the chassis under the screw head nearest the 
center of the chassis. Turn the strip so that the terminals are as far 


as possible from the rear 6146 socket. 


i. Inside the chassis, on the end end near the 807 :ocket x4, mount X26 
vertically, 


Make all the groumds to the chassis as follows, using #20 tinned wire except 
; ; < ! : e : A 
where noted otherwise. ‘The black “20 wire (W2) shoula have the insulation 


stripped off for the very snort leads. 


“a. Ground the center shield and pin 4 of the 6AQ5 socket (X5) to the solder 


‘ad. Do the same at audio driver socket k2 


terminal under. the socket mounting; screw. Defer solderingwntyil all 
small parts in this section are inounted. 


».. Ground the center shield and pins 2 and 3 of tne SAU6 oscillator socket 


(X6) to the solder terminal under the mounting serew. The lead to pin 2 
should go thru the lower hole in the terminal. Solder at the ground 
terminal and at pin 2 (being: sure not to fill the top hole with solder). 


ce. Ground pins 2, 4 and the center shield of the audio amplifier socket Xl 


to the solder terminal. under the mounting screw. and solder all except 
sane ) Ns . 
pin 4. 


put do not solder at pins 2 or). 
e, Ground pin . and the center shield of the bias restifier socket X11 to 
' the solder terminal under the mounting screw... Soider at the shield and 
pin 4 only. 


f. Connect pin 1 of 53V'G socket X10 to the ground solder terminal of X23, 
solder at both points. 


g. Ground pin 5 of the 807 socket X4 and pin 5 of the 807 socket X3 to the 
#6 solder terminal under their respective mounting nuts. Solder at all 
points. 


h: Connect the fourth terminal from the rear of term nal board X22 to the 


solder terminal under rear mounting nut. Solder at the solder terminal 
only. 
se 
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' Connect the rear terminal of x19 to he solder terminal under™ the nount- 


ing nut. Do not solder . “at, Pui dati alts 


Using We hookup wire, connect sockets X8 and X9 in parallel as follows: 


Pin 6 of X8 to pin 6 of X9 and solder et X8 only. 
Pin 4 of X8 to pin 4 of X9 and solder at X9 only 
Pin 2 of X8 ta pin 2 of X9 and solder at X9 only. 
Pin 8 of %8 to pin 8 of X9 and solder at-X8 only. 


Solder a 2" length of #24 bare wire to the outside terminal of position 
6 and also to the outside terminal of position 5 of the crystal. socket 
£15. eave the ends of these unconnected for the moment. 


Mount the bracket BKT7 under the chassis by mean: of 1/2" 6-32 screws, 
shakeproor washers and nuts thru the front of X15. The outside of the 
bend in the bracket is toward the front of the chassis. 


Cover one of the leads of the 50 maf. capacitor Cl4 with spaghetti and 
solder the end to the terminal of crystal position 6 at the point where 
it was soldered to the "J" shaped common lead on X15. Leave the other 
end temporarily unconnected. 


Mount the crystal selector switch SW3 on the bracket BKT7, the shaft to- 
ward the front edge of the chassis. Looking at the switch from the rear, 
call. the rotor terminal #1 and the next terminal in a clockwise direction 
2 and so on around the switch, the last terminal being 12. Using a 3/8"- 
32 nut secure SWS temporarily with terminals 1 and 7 J ae on & line 
perpendicular to the top of the chassis. 


Install one of the 3/8~32 panel bearings D17 in the hole in front of the 
chassis in line with the shaft of SW3. The threaded portion extends sah 
the chassis to the front. Secure with a 3/8"-32 nut, 


Slip one of the split sleeve couplings D19 on the share of the erystal 


\ selector switch SW8. Loosen the screws in BKT7 slightly. 


Slip the 1/4" x 5 1/2" shaft extension Dll into the coupling D19, on the 
erystal selector switch SV8. Adjust the position of BKTY slightly so that 
the shaft of SWS and the shaft Dll line up nicely, then tighten the screws 
in BKT7 permanently. Remove the coupling DL9 and shaft extension Dll. 


Solder the short lead from terminal 6 on the outside edge of the erystal 
board X15 to terminal 6 on Sw8. 


Solder the short yore terminal 5 on the outside edge of X15 to terminal 
7 of SWS. 


Using #24 wire, connect and solder the outside Ste of crystal posi- 
tion 7 to switch terminal 5. oN 


In the same way connect and solder a lead from pistatel position to 
switch terminal 8. 


Connect crystal position 8 to switch terminal 4. 
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VIKING II TRANSMITTER KIT 
Assembly Details 


In order to be able to work on the transmitter in an inverted position with- 
out damaging the parts mounted sbove the chas ssis, four legs roughly 3/h" x 

1 1/4" x111/2" should be' made of scrap wood. Four 7/32" diameter holes are 
provided in each end of the chassis for the 1" 10-34 machine screws and nuts 
supplied for bolting the legs to the chassis. Mount legs so that the chassis 
is 1/2" off the bench top when right side up. 


Mount all the tube sock ets, the VFO power socket, and the crystal selector 
socket in the positions shown on Figure 1, according to the following direc- 
tions. (Figure 1 may be Sound in the eae Manual). 


a. .Mount socket %5, 7 pin miniature with shield base, using 3/16" 4-lo 
machine screws, shakeproot washers and nuts. The naka must be on top of 
the cnassis with the shakeproof washers and screwheads underneath. (Tais 
avoids the danger of shozt circuits to socket terminals Br ere teardrop 
solder terminal should be fastened under the mouating screw nearest the 
outside edge of the chassis. Pin 5 (plate) should be toward the front of 
the chassis. X5 is the 6A25 vuffer/doubler socket. 


»o. Mount miniature socket X6 for the 6AUG oscillator in the same manner with 


pin 5 (plete) toward the front of the chassis and a #6 solder teiminal 
under the mounting screw nearest the outside edge of the chassis. 
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Mount miniature socket Xl for the GAU6 audio amplifier in the same way 
with pin 1 (control grid) toward the front of the chassis and a #6 solder 
terminal under the screw head nearest the edge «f the chassis. 


d. Mount X2 for the 6AU6 audio driver in the same way as Xl. 


e. Mount miniature socket X11 for the GAL5 bias rectifier with pin 2 (plate 


2) toward the rear of the chassis and a #6 solder terminal under the 
screw near pin 3. 


f£. Mount socket X4; 5. pin ceramic wafer for one of the 807 modulators, under 
the chassis with pin 4 (cathode) toward the front of the chassis. Use 
1/2" 6-32 screws, shakeproof washers and nuts. Fasten a #6 solder ter- 
minal under the nue néarest pin 5 using 4 ‘shakeproof washer under the 
screwhead as well as under the nut. 


x, Mount socket X3 in.the same manner with pin 2 toward the front of the 
chassis and a #6 solder terminal under the nut nesrest pin 5. 

h. Mount sockets X8 and X9, octal ceramic wafers for the 5R4GY Ree a 

under the chassis with pin { toward the rear of the chassis in each cas 

Use 1/2" 6-32 screws, a Pe ee washers and nuts. 


i. Mount the two octal ceramic wafer sockets X7 and X17 for the 6146 tubes 


on the sub-mounting plate CH-3 with the key slots of both sockets point- 
ing in the same direction. Check this on Figure 1. It is possible to 
mount the sockets on the wrong side of the plate making it impossible to 
orient the socket properly. . 8 
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Use 1/2" 6-32 serews, shakeproof washers and nuts. Center the sockets 
carefully to permit the 61.46 tubes to seat against the ceramic wafer for 
proper holding action of ‘the socket contacts. Mount this assembly under 
the chassis with the key slots toward the chassis center. Use 1/2" long 
x 3/8" 0.D. spacers, 7/8" 6-32 ‘screws, shakeproof washers and nuts. Use 
shakeproof washers under the screw heads atop the chassis as well. as under 
ie he nuts. ; ° ; : 


Mount seeker X10, octal wafer for the 5V4G low voltage rectifier, with 
pin 7 toward the rear of the chassis. Mount with Liga 6-32 screws, shake - 
proof washers and nuts. 


Lay the VFO socket shield in place on the face ©. the octal ceramic 
wafer socket X12 and line up the holes in the shield with | the holes in 
the socket. Fasten the shield temporarily in place with 6-32 screws and 
nuts. Bend the edges of the shield up slightly at the points where the 
small holes are punched. Now, before mounting the socket and shield on 
the chassis, connect: ceramic disc capacitors as follows: 51, .005 mfd. 
between pin 3 of the socket and the hole near the lip of the shield; 


C50, .005 mfd. between pin 8 and the hole in the lip of. the shield; chg, 


.005 mfd. between pin 7 and the hole in the lip of the shield. Using W2 
wire connect socket pins 1, 2, 4, 5, and 6 to the lip of the shield. 


bolder all connections on: ele shield only. Remove the temporary screws 


in the assembly, mount the VFO power socket X12 und shield on the rear 
edge of the chassis in the right corner (with the chassis inverted) key 
slot away from the corner of the chassis. An octal plug or tube base may 
assist. in centering the shield perfectly avoiding the possibility of later 
accidentally grounding the VFO plug pins. Use 1/2" 6-32 screws, shake- 
proof washers and nuts. 


Before mounting the crystal selector socket X15, connect the two center 
rows of terminals all together. Remove the insulation from a 10" piece 
or We wire, straighten and form it into a "U" shape so it will fit-into-- 
all the terminals of the two center rows of terminals. ‘The center of the 
"U" should join the two inside terminals of crys‘ al positions 5 and 6. 
Solder at.all 10 of these terminals being suré that none of. the terminals 
are pulled out of position making it difficult to insert crystals later. 
Use but little solder, do not let it flow down into the socket contacts. 
Mount the crystal socket X15 atop the chassis with positions 5 and 6 to- 
ward the front of the chassis. Use only two 1/2” 6-32 serews, shakeproof 
washers and nuts in the two rear holes of the socket. Adjust the socket 
position so that the front socket and chassis holes are lined up, then 
tighten the two rear screws. 


Mount terminal board X23, a 3 terminal strip, by means of 1/4" 4-ho screws, 
shakeproof washers and nuts on the inside rear e¢ze of the chassis near 
socket X10. Install a #6 solder terminal under tie mounting washer near- 
est the top of the chassis. 


Mount terminal board X18 (5 beshttnad\ pareve to the front: Of the chassis 
beside the sockets for the 807 modulators (X3, Xi) using 1/4" 4-lo screws, 
shakeproof washers and nuts, 


Mount terminal board X19 (also 5 terminels) at right angles to the front 
of the chassis between and slightly ‘to the rear of sockets (Xl, X2) for. 
speech amplifier. Install a #6. solder terminal under the nut nearest the 
rear of the chassis. 
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Viking II Transmitter Installation and Operation 


The successful operation of any radio equipment is largely dependent 
on the operator's understanding of the equipment. This operating instruction 
manual is set up in several parts, each with the purpose of making the operator 
more familiar with the Viking II. The main parts are: 


s 


A [Initial Installation Page 3. 
Novice Operation — Page val 
B Theory of Operation Page’ 5 
© Viking If Tuning Details Page 9 
D Pi Network Tuning and Harmonic Page 14 
Suppression 
E Trouble Shooting Page 20 
F Photographs, Charts, and Fage 25 
Schematic Diagrams | 
G Parts List onthe: At rear 
, “of book 


The voltages encountered in this piece of equipment are high enough , 
to cause fatal injury! Practice safety rules until thc y are second nature. 

Always turn off the high voltage before making any adjustment inside the trans- i 
mitter. Never depend on & bleeder resistor to discharge filter gondensers. 

After the power is turned off, short circuit the high voltage circuit. Never 
operate the transmitter with any other than the recommended fuse in the pri- 

mary circuit. The fuse will protect your equipment, in the case of accidental 
contact with the high irs it may save your life. If children have access 

to the transmitter, always disable the primary circuit by removing the fuse or 


the high voltage circuits by removing the rectifiers. 
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STANDARD WARRANTY 


-" Adopted and Recommenided by the’ 
Radio and Television Manufacturers Association 


ae “The E. ee. Johrison Company warrants each new radio product manufactured by 
it to be free’ ‘from defective ‘material and workmanship and. agrees to remedy: any such 
defect or to’ flirnish' a new part’in éxchange-for arty part of any *unit of its manu-. 
facture which under normal installation, use and service discloses such defect, pro- 
vided the unit is delivered by the owner to us or to our authorized radio dealer or 
wholesaler from whom purchased, intact, for our examirat onj'-with did transportation 
charges prepaid to our factory, within ninety days from the date’ of ‘sale to original 
purchaser and vee aes that such examination per hen tus our: judgment that it is 
thus defective. ; ae cg fetta 

This warranty does not extend to any of our radio. produgts which have been 

subjected to misuse, neglect, accident, incorrect wiring*not our:‘own, improper in- 
stallation, or to use in violation of instructions furnished by: us,. nor jextend to 
units which have been repaired or altered outsice of our factory; nor to cases where 
the serial number thereof has been removed, defaced or changed; nor to accessories 
used therewith not of*our own manufacture. 


Any part of a unit approved for remedy or exchunge hereunder will be reme- 
died or exchanged by the authorized radio dealer. or wholesaler without charge to the 
owner. i. 


“This warranty is ih lieu of all other warranties expressed: or implied and 
no repr se uaL ve or person is authorized to assume for us any other Spates in 
connection with the sale: of our radio products. 


a 


ra) 


is Initial. Installation -: Ober 


NOTICE! The regulations toe ie Peceren TA SREReE cewatie eneiieedion require 


a ‘suitable license for operation of this. equipment. Refer to- publications 


of the Federal Communications Commission or the American Radio Relay League 
for the latest rules governing’ station and operator licens sing. a 


_Be sure to return the enclosed.warranty:registrationicard. This‘will reg- 
ister your transmitter at. the: factory: and ficilitate. correspondence refer- 


red to by your transmitter Cian ee ee 


Remove loose packing material Ba the neat of ey een of the cab- 
inét. Inspect the transwitter for any indication of damage . Report any 
damage to the transportation ROMER Y immediotely . 


The wired Viking II will arrive ioeteh shipping’ syste ‘consisting of wood 
blocks and a brace for the transformer. 


The transformer blocks and-cross support piece should be removed, 


Attach knobs to the shafts. .The. setserew may be anchored seourély in 
place (after the knob has been properly positioned) by first: tightening 
down, loosening slightly and retightening. The knoh-dials should be put 
on and positioned as follows: ery 


CRYSTAL - 2 10-0 dial. The 0 located on the maximum’ counter clockwise 
position. er 


OSCILLATOR - a 100-0 dial. The O located on the maximum cepacity (low 
frequency) position. cairns hieoeniai 


BAND - the 160 80 oO 20 15.10 dial. The 160: located on the maximum 
counter clockwise switeh position. ORO. 8 


BUFFER - @ 100-0 dial. The O located on the maximum capacity (low 
frequency) position. The. buffer condenser..can be: seen through the 
perforated bottom. : ie ae 


. DRIVE - a 10-0 dial. ST eens eee 


tiometer position. 


C W-PIIONE - a single marker dial. The marker ad ts on C W with the 
switeh in the counterclockwise. POBLELOD: 


FINAL - the large spinner knob .. No special positioning is required. 


160 - a single marker dial. ‘The neriee iodeted on‘ OUT with the switch 
in the counterclockwise position. 


we i. COUPLING - the 7-1 dial. The 2 Located on the maximum counterclockwise 
switch position. (maximum capacity position) 


j FINE COUPLING - a 100-0 dial, The 0 located ¢2 the maximum ‘capacity posi- 
tion of the variable condenser. 


k. . AUDIO. «a 10e0.dial.oThe.d located. on the maximum counterelockirise BO 

tentiometer position. 

lL. METER - the MOD PLT GRID BFR 8c” OFF dial”: The OW Rostti6e Lokbitea en the 
maximum counterclockwise ewiteh shed ESV TGEE GAMES so hes 


6. Insert tubes as follows tine: socket locations can is eso: from the 
designations by referring to’ Figure 1 at: He rear of this eee 


a. The 6AQ5 buffer in X$ with a 21/k" shield. , 
b. A 6AU6 oscillator in X6 with a1 3/4" shield, 
c. A 6AUG6 speech amplifier in Xl with'a 1 3/h" shlieldy ~ 
a. A GAU6 audio driver in X2 with a 1 3/h" shield, — 
e. The 6AL5 bias rectifier in NLL, mo shield. 
f. The 5V4G LAV. rectifier in X10. 

. Two 5R4GY H.V. rectifiers in X8 and x9. 


g 
hs. Two 807 modulators in X3 and x4, connect’ plate caps. The polarity of the 
caps with respect to the SO7° will be determined Tete 2 


i. The 6146s in X7 and X17 attach plate cans. 


The Viking II should now be ready for its initial ciples eke suit do not attempt . 


to turn it on until the theory of Operation and Tuneup sections have been 
studied. 


NOVICE OPERATION 


Current FCC regulations require that operators with Novice Class Amatiour 
Operator's Licenses limit their final amplifier input to 75 watts. Reduction of 


voltage applied to the screen grids of the 6146 amplifiers will adapt the Viking Ir 


to this power level. 


Be sure to turn off poth power switches Wekore na nein the tap of the 
resistor R13 (to which the green lead is connected) toward the front of the chassis 


to within 1" of the end of the resistor. Now load the amplifier until. the indicated — 


plate current is 125 ma. Readjust the tap (power off!) for 75 volts 6146. screen 
voltage; if necessary, eenEe the antenna coupling to maintain 125 ma. indicated 
plate current. : 


sa 


In the "plt" position of the meter switch, the meter siiialeeae oie cathode 


current, the sum of plate and screen currents. Under the conditions outlined above, 


subtraction of the 11 to 15 ma. screen current will leave the net plate current be- 


tween 110 and 114 ma. With 6l0: volts oe from the hi sh voltage supply, power in- 


put will be slightly under 75 watts. 


fh 
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FIGURE A 
DIRECT GRID CONNECTION 


The 500 ohm Modulator driver connections are 
shown in FIGURE B on the other side of this sheet. 


VIKING II MODULATION TRANSFORMER CONNECTED TO DRIVE 
LARGER MODULATOR WITH SWITCHING OR TRANSFER DOR NORMAL OPERATION 


Refer to Figure @ at the rear of the book for terminal locations. The 
yellow and gn-yel. modulation transformer leads in Figure a and the yellow 
and rd-yel leads of Figure B must be disconnected from present terminations. 


A 4 circuit 2 position switch may be mounted on the side of the chassis 

above X4 or a transfer terminal block may be mountec on the cutside rear of 
the chass No attempt will be made to provide mounting details as avail- 
able bai vane or terminal boards will differ markedly. Steatite switches or 
terminal boards should be insulated for L20QV between terminals. 


Ra, Rp, or Re may be chossn to load Viking IT Moduta.or if quality is im- 
paired by light loading. 


Negative feedback components, R9 and C5, shown in the Viking II schematic, 
must te replaced by those shown in sketches. 


Permanent connections for exciter operation can be made as indicated by the 


closed circuits in the switch positions shown above, eliminating the switch 
or transfer board. 


6A 


6146 B+ 2nd term. 
leg feedback CKT, -+,from left x18 
to pin 7 of X2 es 


Lsireu.t 2 position 
switch or transfer 
terminal board , 


Rit 


; oat ; 500 ohm 


a <xlimod driver 
: 1, transformer 


Left term. 
“on £18 
Be. 
FIGURE B 


CONNECTION THROUGH 500 OHM PRIMARY 
OF MODULATOR DRIVER TRANSFORMER 


“~r 


2 Theory of Operation 


The viking et lock si a ‘i ft bisa 


; ides ES ELECTRON | apne i a ee 
| FREQ. ,-4\--| BIERCE COUPLED FREQ. | : ANT, 
ps OSC. 4 pH RUE TE LERR | 3 OUTPUT 


KEY 

Ne a 
fal “l SpeecH | | | pus PULL 
“A . AMPLIFIER { | MODULATORS at 


+ 275V. 


-75V to 4D32 VOLTAGE |. TO 6AU6 VOLTAGE 
FINAL GRID ‘, POWER ‘OSCILLATOR POWER - 
=35V to 807. - SUPPLY TO 6AQ5 SUPPLY 
~ MODULATOR GRIDS ". BUFFER 
2 -2OV" to 6AQ5 apie TO 6AU6 ” + 630V to 6146's 
BUPERR GRIDS ee ee "SPEECH AMP. FINAL AND: 
(Ee FS APE sae” : TO 6AU6 aaa 807 MODULATORS 


‘ AUDIO DRIVER 


The general specifications, frequency coverage, and main features of the 
Viking are covered in the. Brochure pt the front of this book. 


~ The 05 SCTLLATOR': The. ligeyatal Ea will: selée a any | of 10 crystal posi- 
tions on the’ erystal board or connect the 6AUO. grid to. the VFO receptacle 
at the left rear of the chassis (the VFO is the © position). ‘The Pierce 
‘Oscillator part. of the 6AU6.will oséillate efficiently with most crystals 
in the range. of 1, 75,me.to 7.5. mc.’ The plate of the 6AU6 is. electron 
coupled’ to the oscillator: ‘which makes this stage a. good frequency doubler 
on: the ‘high frequency range Of the’ Viking IT. The tuning range of the os- 
cillator tank is that of the indicated waveleng -h’on the 160, 80, and 4o 
meter: positions; is the “LO meter range’on the e) and 15 meter switch posi- 
tion; and 20 meter reng¢ on the 10 meter bandswitch setting. The approx- 
imate fréquericy coverage of either the oscillator or buffer stage can.be 
determined from ‘the tuning curves on the sheet following, page 14. Oscil- 
lator cathode current, is, indicated én'the "ose™ position of the meter 
switch: A drop’ jn, oscillator. cumrent can be expected when a orp red: is 


J. of ithe Viking II. The range of antenna impedance matching extends roughly 


impedance loads will require small output cow, ‘ling capacities (advanced 


switched into the oscillator circuit. The Viking Il oscillator stage 
becomes simply an amplifier or frequency multiplier when a VFO is used. 

It is necessary to isolate the Viking II 6AU6 oscillator grid with a block- 
ing condenser of 50 mifd to 150 mmfd,in the connection between the Viking 
II and the VFO if a DC path exists in the VFO outputs (Not required when 


using the: Viking WFO.) 


The BUFFER: tpequeney mitts pitGetion takes ‘place in fs: 6195 buffer stage 
on the 20, 15, and 10 meter band ‘positions.: Straight through operation is 
used on all lower frequency bands. The puffer stage output magnitude is 
controlled by the "drive" screen grid potentiometer control.» Buffer tun- 
ing is best indicated by the 6146 final "grid" current,.while the oscilla- 
tor tank tuning is best indicated by the buffer cathode current read in 
the "bfr" meter switch position. The "srid" current. must be held below 

& ms at all times. 6ma is adequate to drive the 6146s to full output. 
Buffer no signal current is limited by a fixed bias of approximately 25 
volts applied to the OAQ5 grid. 


The R.F. POWER AMPLIFIER: ‘The oe chreuit of - the final eike has a fixed 
bias. of 75 volts with an additional 20 to 30 volts of self bias added: by 
the drive signal. Under no-signal conditions the 6146s are almost com- 
pletely cut off. The tank of the 616s is part ot a pi network matching- 
coupling circuit. The main tuning inductor.l.¢ and geared condenser, C29, 
tune the range of 80 through 10 meters. The "L60 in-out" switch adds an 


‘additional auxiliary coil to cover the-160 meter band. Frequency cover- : 


age is shown on curve 1 of the sheet. following page 14. The screen and 
plate current of the 6146's is read in the "plt" meter swit toh position. 
Note that the final grid current is not included in the "pit" reading. 
The screen grid voltage of the 6146's is obtained from the high voltae 
divider-bleeder resistor when the “ew~phone" switch is in the "ew" posi- 
tion and from the modulator output through a 20,000 ohm resistor in the 
“phone” position. 


The PI NETWORK ANTENNA COUPLING: The complete pi network consists of the 
main tuning inductor, L9, as the series elemert;: the main tuning condenser, 
C29, as the input shunt element; and the output shunt capacitance made up 
of a variable condenser, C30, labeled "fine coupling” and a group of fixed 
mica condensers,. C33 through C38, switched in parallel. with C30 by a switch 
labeled "coupling". This combination provides a continuous, output capacity 
range of 20 to 2050 mmfd. The pi ‘tuning - -coupling network is designed to 
match, the 6146's into antenna resistances of: nominally 50 to 600 ohms and 
tune out several hundred ohms of antenna reactance over the frequency range 


from 25 to 2000 ohms at frequencies higher than 7.0 me. In generel high 


settings). Reactance cancellation take place automatically when the "final" 
control. is tuned ‘to the proper plate current dip with the meter switch in 
the "plt" position. The net tank plate reactance is dependent on the load 
characteristics and the output coupling capacity but the plate current dip 
indicates that the 6146 plates are loading into a resonating tank. The 
plate current dip becomes less and less pronounced until the.final 6146's 
are properly loaded. A dip of about 15 to 20 ma should always be main- 
tained when the final is properly loaded. Advancing the coupling controls 


‘TO. 


beyond the 20 ma: ‘dip’ point usually, @aUsSes. OVEr~ ae ea ee dn ine~-37 
efficiency ‘and poor harmonic apt ba Annie wae 

The MODULATOR: The modulator cotateka of a pair of Bor 8 CPE Re in 
class AB2 push-pull, driven by a‘transformer coupled 6AU6 driver, and 


“6AU6 resistancé-capacitance coupled speech amplifier. . The Meudiio" aie is 
_ a potentiometer control of audio input to the driver stage. Weegee ive feed- 
back between the modulation transformer secondary and the cathode of the 


driver stage does much to correct transformer distortion, minimizes audio 
resonance tendencies,” and allows a degree of, overmodulation limiting by the 
saturation ‘characteristics of the ‘audio eerne der with a minimum of dis- 
tortion. When the "cw-phone” switeh is in -the "sw" position the secondary 
of the modulation transformer is shorted and the aeeseas. or the S07 tubes 
are opened. The’ "phone" position removes the shart and ‘applies. sereen vol- 
tage from the high voltage bleed-divider tap to the 807" s. Sections of the 
high voltage primary "plate" switch and the "ow-phone" switch are inter- 
connected in the keying circuit 80 that the keying circuit is opened when - 
ever the "plate" is off and the "cw-phone" switch is in the "phone" posi- 
tion. he eliminates oscillator interference while listening to a station 


, operating on the same: frequency as the Viking Il. Frequency response 


provides Gxce] sent ae aed baked an ordinary. eet iol i ian otk Agi microphones. 


The POWER SUPPLIBS! The Viking IT has three separate power supplies: 


Phe “GALS BIAS SUPPLY Paptaliey: aporoximately 78 volts bias tq the 6146 grid 


circuit, 35 volts bias to the 807 modulator grids and 25 volts bias to the 
6AQ5 buffer FT ESAUENCY oe ae 


The 5V4G LOW VOLTAGE SUPPLY Puniohes: power to: all, Pitamits and 260 to 280 
volts (loaded) to the RF exciter and 6AU6 audio amplifier stages. The L.V. 
power transformer is rated ay 73 ma. D.C. at: the ‘high. potential terninals. 


. The HIGH VOLTAGE SUPPLY furnishes 620 to 660 volts Wosacd) to the 6146 


final amplifier and 807 modulators. The parallel 5R4GY tubes and 10 henry 
choke input filter provide good regulation in th operating renge of the 
Viking II. The B-side of the H.V. supply is above ground potential by the 
6146 meter shunt voltage (100 millivolts full scale), 


"METERING: The einaas currents of’: the oscillator, buffer, and modulator 


may be read: ‘on the meter when the meter switch is placed on the indicated 
position. The 6146- power amplifier combined screen grid and plate currents 
aré read in the "pit" position, and the 6146 grid current is readiin the 
"orid"™ position, All shtints are cut for 100 mv drop fora full scale meter 
indication. The "osc" or "grid" ‘currents are read on the lower 0-25 ma 


_ Scale, the "bfr". current on the upper scale (assuming 50 ma full scale), 
», ond the: "ple Togs, current:.on. the ma 0-500 : oper scale. 


- KEYING of the ‘VIKING ° tr ‘is done in- the 6Au6 outelietey cathode circuit. 
ave’ keying’ circuit: is broken by the. H.V. switch (oft position) on phone 


operation as previously described under "Modulator", so the RF exciter tune 


- up must always be done in the "ew" position of the ‘ew-phone switch. As may 


be expected’ with any conventional oscillator keying, the quality of the 


Pie 


LO. 


ll. 


Ae 


' The lower frequency bands require less VEO outs Wes as 
should be nominally the same as the crystal fz requencies which would’ normal + 


lator grid through approximately one foot, of RGSQU 
condenser of 50. to 


. or frequency... 


“The | VIKING ittas. an BXCTTER for a LARGER TAN MT: 


“ tion, The output of the Viking II can be ink: coupled to the grid stage 
Of, See power. amplifier. Enough power should be, required at the power amp~ fs 
Lifier grid circuits to load the Viking to at least 30 watts. Shunt 


‘Conversion of the Wiking IL Meuator to. Sach 1a6 | an “audio oS is shown 


switching or, tov ine the transfer. jumpers to the alternate ‘position shown. . 


sbezed character may depend slightly on the oaci lator. tank tuning when 


"straight through” operation is used.’ The oscillator tuning control can ue 
be adjusted for clean stable mene 


VFO: EXCITATION: ~The Ton position of. the crystal. selector Se nominees 
the VFO receptacle at the rear of the chassis sire to the GAUG oscil- 

n isolating . 3 
Viking. If in- 


1.50 mami: ie necessary between eo 


put unless the VFO 
directly coupled). 6 volts of: 4o. peter RP at the 
6AU6 oscillator stage will drive the final to full 


Viking ID 
tation on 10. meters. 
a: VFO. frequency range: 


ly be used. There is a denver of overdviving the GANG with aVFO. Grid. 
blacking ac tually reduces the effectiveness of the stage. to. the. ooint. where = 
it attenuates the input signal greatly. rather than passing ‘OK enpit tying 
the. Ae signal or Senene rane. the requixed harmonics. 7 


When the Viking [Luts fed: ae a VO, it is- yell to remember that the spec- 
ified voltage is thet at the Viking 1T GAU6 grid and that a transmission 

line must be loaded in a manner to provide the required voltage at the grid 
of the GAUG. An example of this proolein is a four foot length of. RGDOU. 
It will appear .as approximately 85 mmfd.of shu ‘ting capacity at the VFO oute © 
put and should be treated as snch at frequeaci-s below 10 me unless. exces~— 
cive VFO output is available and the Ab Luis hs of. ‘Uhe- transiission Line’ ay 
is desired. oe oes 3 


The VFO must be shielded enough so that feedb2ck does not exist between the 
transmitter and.the VFO, Monitoring a VFO driven transmitter snould pe 
done more carefully than usually necessary with crystal ‘operation. — Keep 
the VFO and transmitter decoupled from the monitoring receiver to avoid 
overloading the receiver. Receiver blocking or local oscillator shift due 
Lo ae ra often causes an unreliable indication of transmitter keying . 


yt 4 3 : 
When the Viking a is “used. ‘as an RP exatber Sate <anine ‘aha token ‘pro- 
cedure will be essentially the same as used with normal transmitter opens 


dissipating resistors can be added if the grid requirenen ee too small to 
load the Viking IL. rt eriene eae 


on the following sheet. Figure A suggests how a switch or transfer termi- — 
nal board may be used to connect the Viking II modulator to drive the grids 
of a larger wodulator directly and: allow. normal Viking IT operation upon — 


Figure B show! } the connections: for feeding, tne larger modulator grids © 
through a 500. ge Lie. and audio driver. transformer, A hole may be punched — 


Sa ae 


12. 


13. 


in the rear of the Viking cabinet to bring out tie audio leads conveniently 
either directly or through an appropriate connec or. 


., Connection of the Viking II as an audio driver in a permanent installation 


suggests itself in Figures A and B.: The switches are shown in the driver 
exciter position; permanent connections can be made ignoring the alternate 
normal Viking II operating position. The secondary winding of Figure B may 
be isolated from B+and grounded which will eliminate the need of the 0.1 
mfd D.C. isolating condenser. 


ANTENNA RELAY OPERATION 


The twin ceramic terminals on the rear of the chassis provide 115V AC for 
operation of an antenna relay. -“~e terminals are energized only when 
switch SW2 (high voltage switch) is "on", The dntenna relay coil or other 
load connected at this point must be insulated from ground. Fuse Fl pro- 
tects the circuit from accidental overload. 


C Viking II Tuning Details 


TYPICAL TUNING: 4:0 METER tuneup procedure will serve to acquaint the oper- 
ator with the usual steps involved. Deviations of procedure for other 
bands will follow. Before turning on power ‘make the adjustments a through 
3, then proceed as indicated: 


Connect a good ground wire or counterpoise to the ground terminal at the 
rear of the chassis. If there is some question of ground effectiveness 
read the section "How to Obtain a Good Ground" under the Pi Network tuning 
and Harmonic Suppression topic on page 16. Connect an antenna or dummy 
load to the output receptacle at the rear middle of the chassis. 


Plug in a 7.00 to..7.30 mc Meeens in moni tien 1 of the erystal selector 
socket. 3.5 to 3.65 me crystals are usually very satisfactory, 1.750 to 
1.825 me crystals may be used but wiLto caution as. At-is possible to obtain 
output, at 5.250 to 5. L75 me. ied. 

Set the "crystal" dial on "oO". 

"Band" on “ho". 

"Drive" on "fo". 

"Final" on "0" (Full tank in). 


1's " 


"CW-phone" on "ow ‘ 
High voltage "plt'" bat handle down. 
"Coupling ono" i". 


"Pinal Coupling" on "Oo". 


Turn “crystal” to position 1. The “ose 


"160" switch on "out". 


Approximate settings of the oscillator. and buffer may be obtained from tun- 


‘ing curves on the sheet following ‘page 10. . 


to . 
Throw "fil" switeh SWl.on. This applies/all voltages cxcept plate and 


soreen voltages for the 6146 final and 807. modulators. 


" eurrery: should drop perceptibly. 


it 


Turn "meter" to "bfr" and advance "drive" to about. position 4 in the clock- 


wise direction, 


Tune "oscillator" slowly for a rise in buffer murrent’” Kaus s¢ tuning for 
puffer current. In some cases a slight dip of buffer current may occur 
between two maximum current points. This is tiue with very active crystals 
or a strong 6AU6 oscillator tube. Correct tuning, when this occurs, is 
usually on the dip between the maximum points 


ole meter to "grid" and note 6146 @rid curren;., If it should be over 6 ma, 

eluce it at once by turning "drive" counterclockwise. Usually there would 
c no grid current at‘ this point a the puffer tuning could happen to be 
rigs a correct. 


Tune “buffer” for maximum grid current ceeping the. grid re seta below O ma 


by means of the "driver" control. After “buffer” has been properly ad- 
justed, turn "drive" to its 0 position. 


Turn meter to "plt" position and "plate" on. Turn "drive" clockwise until 
plate current rises to 150 ma. 


Tune findl toward 1.00 until plate current dip: sharply. Be certain that the 
final is tuned to the first dip in plate current thus assuring that the 
amplifier is tuned.to the fundamental and not to a harmonic. 
Turn meter to "erid", .and touch up buffer tuning for maxim grid current. 
Advance’ "drive" until 6 to 8 ma of grid current is noted. Turn meter to 

1 " , : 

Piles : 


Proceed to load the antenna by advancing the "coupling" control toward 
higher numbers until the "plt" current is around 200 ma. Ketune "final" 
tor a dip and again advance "coupling" and retune the "final" for dip until 
around 200 ma or slightly less is again read atthe resonant SOREL OME 


A. minimum coupling capacity equivalent to that of Beh 6 of "coupling" 
should be maintained in any case on 40 meters. ..The antetiua: is usually 
out of the range of the Viking II if less than a total of 150 mmifd of, out- 
put capacity is required on 40 meters. If. "coupling" is turned to 7, 
"fine coupling" should be advanced no further than 60 on HO ane acus in step 
Xs 
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CURVE 5 
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DIAL SETTINGS 
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CURVE 6 


FREQ. MCS. 
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DIAL SETTINGS 
EXCITER CALIBRATION 80 METER POSITION 


CURVE 7 
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DIAL SETTINGS 
EXCITER CALIBRATION 160 METER POSITION 


70 80 90 100 


TABULATED DATA 


Typical conditions, amplifier fully loaded into 50 ohms resistance 


Curve No. 1 
Final Coarse Fine 
Freq. Tuning Setting Coupling Coupling 
30 MC 98.5 7 55 
28 95 7 55 
21 88 f¢ 48 
14 77 6 45 
ae a5 4 98 
3.839 “0 2 74 
3.610 13 2 70 
3.610 79 7 100 
1,994 23 4 38 
1.805 11 3 50 
*Not fully loaded 2 
Curve No. 2 
MO or XTAL Oscillator Buffer Buffer 
ie Setting Setting Output Freq. 
15 MO 92 86 30 
85 75 28 
12.8 77 62 25.6 
10.8 51 20 ZA2 
9.34 23 
9.07 17 
7.00 XTAL 85 75 28 
7.00 MO 85 75 28 
Curve No. 3 - 
7.6 MC 88 100+ 22.8 
7.0 79 85 21.0 
7.0 79 85 21.0 
6.0 58 58 18.0 
5.0 25 25 15.0 
Curve No. 4 
7:3 83 93 14.6 
7.0 80 86 14.0 
7.0 80 86 14.0 
6.0 60 61 12.0 
5.0 26 16 10.0 
4.95 23 98 14.85 
4.80 16 4 9.60 
Curve No. 5 
8.0 100 98 8 
7.6 90 85 7.6 
6.0 67 42 6.0 » 
5.0 34 0 5.0 


Remarks 


160 Meter Out 


ut 
160 Meter: In* 


P. A. Grid 
M.A. 


6 ma. 


6 ma. 


6 ma. 


6 ma. 


Minimum 
M. O. Voltage 
Required For 


P. A. Grid M. A. 


0.8V 
0.95 

5 
5 


=2-90 
ROD 


5.6 


XTAL 


NOTE; The use of 80 meter crystals and doubling in the oscillator stage 
is satisfactory for 40 meter operation. 


Curve No. 6 
85 100 4.53 
72 87 4.00 
52 66 3.50 
22 34 3.00 
5 11 2.80 
Curve No. 7 
73 97 2.4 
65 87 2.3 
38 57, 2.0 
30 50 1.9 
15 34 1.8 


6 ma. 


6 ma. 


QO 


oO 


Turn "fine coupling" toward high numbers until the "plt" reading rises to 
about 250. Dip the plate surrent with "finel” adjustment again and follow 
this procedure until a desired plate current between 250 and 300 has been 
reached. A slight broad dip of 15 to 30 ma shou.d be maintained when tun- 
ing is complete. Complete lack of a dip indicates over-coupling with 
accompanying inefficiency and poor harmoniggrejection. If the desired 
coupling cannot be obtained with the "oot ing" setting of step w, turn 
the "fine coupling" to O and advance "coupling" another step (normally 

not beyond 6 on 40 meters) and readjust "final" end "fine coupling". 


C. W. OPERATION may now be carried on by simply plugging in the key. Check 


' to be sure the 6146 plate current is not over 100 ma with the key up pdefore 


operating.. If -keying is slightly erratic, retune the "oscillator" slightly 
until keying is ‘crisp and clean. ang 


160 METER TUNING: Proceed as on 4O meters with the following exceptions: 
"160" ewitch on "in" (do not turn until "plate" is off). 


% 
Use 1.8 to 2.0 me crystals in ¢rystal socket position corresponding to 
"orystal” setting. 


Final tuning will be very broad. With high impedence antennas the "final" 
may be against the stop on the "0" end when resonance is indicated. In 


this case leave the main dial at "O" and advance “edoupling" toward higher 


numbers. Do not advance "coupling" beyond 6 the “fine coupling” beyond 50 
in any case. A further reduction in output capacity indicates that the 

antenna terminal impedance is out of the range of the transmitter. Although 
you may feel the tank is out of resonance, the circuit is so broad that good 
resonance conditions still exist and its efficiency is not impaired. 


80 METER TUNING: 
"160" switch on "out" ("plate" off while changing). 
Use 1.75 to 2.0 mc or 3,5 to 4.0 me. crystals. 


Do not attempt to reduce "coupling" beyond step 6 nor "fine coupling" he- 
yond 50 in cases of hign antenna impedance again as in the case cf 160 meter 


tuning. 


20 METER TUNING: 


7.C to 7.2 me, or 4.666 to 4.8 me (14.9 to 14.4 me harmonic) erystals may 
be used. 3.5 to 3.6 me and 1.7590 to 1.8 me erystals may be used but caution 
must be exercised as it is possible to obtain output at 10.5 to 12 mc. Re- 
Guced drive will be noted with the latter crystals. 


t ! 


In nearly all cases of 20 meter operation the "coupling" switch can be set 
at { and loading accomplished by "fine coupling" alone. The "fine coupling" 
should never be advanced beyond a setting of (0 for 20 meters with "coup-. 
a TE FO 


ese 
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PHONE OPERATION: 


15 METER TUNING: 


t O00: 7. {5.3 me etn are preferred. 3.9 10 3.575 mc crystals may be 
used with limited 6146 grid drive. Ent ihechee 


. Set "coupling" at. ‘Ls * The’ "fine coupling" control should never be advanced 
Paya 89 in any case on.15 meters. . : 


10 ba. 11 METER TUNING : 


70.80. J-eh2S meer 6.7 to..6 8075 me crystals are recomended... 14.0 to 
14.85 me or 13.48 to. 13.615 me.crystals (usually, harmonic. cut but oscillate 
at 1/3 of their indicated frequency in the V king II) may be used with 
somewhat Lower final drive. 3.5 to’3. de oe mc crystals will. drive the fiaal 
(5 to 8 ma grid current) but caution is nécessary as 24.5 to 25.987 me out- 
pub is possible.. e 


Set "coupling" at 7. .Do not advance "fine coupling” beyond 90. 
Touch: up tuning. Final will have setting near 100, 
If difficulty is experienced in obtaining a "eid" indication on ‘the: 20, 


11, and 15 mever bands due to weak crystel activity or double peaks on 
buffer. current tuning, the “plt" current may be used “to determine the ini- 


' tial settings as follows (this. procedure is rarely needed as the Viking is 


normaly, very easy to tune on these banis): 


Tune oscillator. stage as usual. 


Pur Saree” bo 0: 


Tarn “meter” to “plt”. 
Turn "plate" switch on, 


Turn "driver" up to about 4 while watching the plate current. 


. Tune buffer and oscillator to maximum plate current, limiting the "olt” 


reading to 150 ma by means of the "drive" control during tuning, Do not 
leave "plate" on while final is untuned for periods of more than 1 minute. 


Turn "plate" switch off and check "grid" current. Log settings. if diffi- 
culty.is anticipated in retuning under the same conditions. 


Tune up Viking II in "cw" position. 
Turn..the "plate" switch off. 
Turn "phone-cw" switch to "“ohone". 


Turn. “audio” to “o", 


Turn "plate" on. If squeal is heard, pure plete off immédiately and re- 
verse 807 plate caps. Before doing ‘fea sure the high voltage is off 
by shorting plate caps to transformer case @ with an Uae ee 6c sex rewdriver! 


Connect a high oof: erystal or nigh ius & namic ee eka fe to the 
connector marked gp racy 


Turn meter sviteb to "mod", The modulator no signal current should be be-. 
tween 60 to 80 ma. 


Talking into the microphone, advance audio until the “mod” current rises 


Folk 150 to ae) ma on audio peaks. 150- to L175 wa of modulator current corres - 


ponds. to 100% modulation, Antenna current will advance 15 to 20% with 100% 
sustained modulation. Do not tone modulate the transmitter near full modu- 
lation for periods of more than two minutes as the power supply loading 
will be excessive. A smail downward reading of ":1t" is normal during modu- 
Let Or. 


VFO OPERATION: 
Review the discussion of VPO excitation under "Tneory of Operation". 
Plug the VFO output cable to the VFO coax receptacle at the left rear of 


the Viking II chassis. A 50 ta 150 mmfd isolating condenser may be needed 
in the center conductor. of the connenting ¢ rable. to prevent the GAUS erid from 


‘fron being short circuited if the VFO output has a-continuous ‘D.C. path to 


ground. 


Use tae VFO in the same manner-as crystals are used for output on the band 


selected. Only two volts of 160 meter signal at the Viking IIT 6AU6 grid 


“will: Grive the transmitter to full output on 160 to 86 meters, “he 160 


metér VFO signal will also drive }O meters satisfactorily. Six volts of 
i) meter VFO excitation at the OAU6 grid will be sufficient to drive the 


Viking IT to full cutput on all bands, 40 meters through 10 meters. The 


R.F. Voltage at the 5AU6 grid should be limited to a value of less than 


15 or 20 volts to prevent the stage from blocking. 


6 Show ie borne in mind that any tendency of « VFO to chirp ox drift 
is multiplied when the transmitter's output frequency is Sa three, or 
four times the V.F.0, output. 


Zero beating a received signal in ew operation is accomplished. vy simply 
closing the key (with "plate" off) and adjusting the VFO for a zero beat 
with the. yeceéived signal in the receiver. If the coupling of the Viking 
Il exciter stages to the receiver is ‘so close taat the receiver ‘tends to 
block; the exciter stege can be disconnected from the VFO by tuning. the 

"orystal" gwitch to the #5 or #6 vacant crystal positions while adjusting 
the VFO. (Enough VFO coupling takes place in the #i. and #2 position to 
excite the 6AU5 somewhat ) 


Zero beating Signals in phone operation is done by turning the “phone- 
ew" switch to "ew! and proceeding as described previously. In cases of 


‘very weak signals the receiver Bi'O may aid in making the VFO zero beat 
‘setting. 


me uae es 


D Viking it Pi- Network Tuning and Harmonic Suppression 


, The pi PUnaeeraeet tte network in the Tastee Tr is cpeeayt to load the fi- 
.nal amplifier into antenna resistances of new' nally. 50 to 600 ohm through- 
out its frequency range. In addition, it is capable of "tuning out" series 
antenna reactances up to several hundred ohms to complete a good match to 
most. unbalanced antenna systems. ‘The range of antenna impedances which may 
be matched by the pi network at frequencies hijher than 7.0 mcs. extends 
from ea en hy 25 ve 2000 oa 


When the tt antet thaws is’ well. grounded and properly tuned, “e harmonic 
suppression is excellent, , generally m much better than other conventional 
methods oft antenna . aijockphine: This should be of interest to amateurs af- 


flicted . with a or other high aati TaieUs gee EOrOb Leas 


Importence of grounding: 

To obtain proper tuning, coupling and harmonic suppression with any trans- 
mitter antenna coupling sysvem, the part of the circuit designed to oper- 
ate at RF. ground potential wust be at RF ground potential. A "room full of 
RF" is evidence that a high RF potential exists on something in or neav the 
room. In many cases the source of RF is the transmitter's chassis and 
power.cord. This condition is very undesirable for several reasons. The 
power cord is very closely coupled to the chassis by the: eléctrostatic 
shields of the power transformers. Three objectional factors’ which ob- 
viously affect the loading of the transmitter when poor grounds are in- 
volved are: 

The impedance. that the output terminal of the transmitter Jooks into in- 
cludes not only the true antenna to ground imp:dance as presented by the 
antenna feedline but also the transmitter chassis to- ground impedance. 

This additional impedance in some cases will raise the apparent antenna 

set apeiag. to such a high value that it cannot be loaded by the pi network. 


Part of che tansmitter's power is lost in ‘the ground system due to rae 

ee of the ground lead, power cord or cabinet. Tnis power is quickly 

issipated in surrounding objects and teu ok Wee nothing to effective 
singe power except to distort the antenne's s Hormel - field pattern. 


It is conventional, in designing a a transmitter, 20 re ayo harmonics or any 
Be aes sources Of stray high frequency curwe:ts to the chassis on the 

ssuinption ‘the chassis will be kept as near ground potential as possible. 
then a high impedance is presented to these currents at the chassis they 
are able to radiate to some extent rather than be: Peeaes, Pormeee Ty, to 
ground . 


. How. to obtain.a good ground: 


What may appear to be a good ground at one frequency may prove to be a poor 
ground at another. A single ground lead may have "standing waves" on it 
due to its length. While it may seem difficult to obtain a good ground over 
a wide range of frequencies, it can be done anil will be well-worth the 
trouble when increased radiation efficiency, ease of antenna loading and 


= hitare 


reduced TVI and BCI are considered. Theré is also reduced danger of damag- 
ing microphones, reccivers and other associated equipment with excessive 
RF Plelds. : 

Avoid using the: "cold" side oF the power line, power. Tine sonal or gas 
lines‘for RF grounding. Some is ak ei which may help to obtain a good 
groungt ae . : 5: si : 


Water pipes or metal “building structural members: é 28 usually coum sources 
of. earth’ eres 


Use deasiy eonductors (#14 or lerger) Between the Ecaed ee at the ground 
point amd the transmitter. Copper ribbon is exeellent for this purpose. 


The use of several ground leads, each of a different length and selected 
at random may be helpful in keeping grounding impedance low at. the trans- 
mitter, even though the transmitter is some distance from a true earth 
ground. The possibility of obtaining an effective ground at’ any frequency 
throughout: the transmitter 's range is quite good. IP at any one: frequency, 
one of thé ground leads presents a low impedance at the chassis, the chas- 
sis is effectively grounded, By. changing the lenth of one of the ground 
leads experimentally, @ good ground can often be obtained at a frequency 
which has ‘been troublesome. In bringing several ‘leads to the transmitter, 
small closed loops near the transmitter or antenna feed line should be 
avoided. Induction fields will tend to raise the impedance of the ground 
Leads. ; bes 


Tn: cases where ib ‘is impossible to obtain a good earee fait” connecting 
the transmitter chassis to some system.of conductors having a very J.ow 
effective impedance to ground compared. to the antenna impedance may be 
helpful. Usually this artificial "ground" takes the form of a system of 
radial wires spread’ horizontally on the floor,.a sridwork of wires, or a 
large metal sheet on ‘the floor below the transmitter. + To. be-effective, the 
minimun area covered by the metal conductors should be vouenie eduivelent 
to a square, the length De one side of which approaches a quarter wave- 
length. This system of "grounding" should be experimented with before com- 
mitting the location of any permanent STS GRA Hae $s 


A simple counterpois fe made up of a single 1 wire attached tothe chassis may 
be helpful. On 10 méters a length of 6 to 8 feet may be attached and the 

open end cut off ye inches at a time until the.chassis becomés “colder” 

The open wire may be allowed to drop along the floor although its open Rend 
will be somewhat "hot". 


A rough check on the effectiveness of the transmitter ground may be made 
by touching the chassis while watching the PA cathode current and grid cur- 
rent with the transmitter operating.into its antennae. A change in current 
upon touching the chassis is indicative of an ineffective ground. If a 
neon bulb, held between the fingers, can be ignited by touching a@ contact — 
to the chassis, the RF present. is-excessive and is another indication of an 
jheffective’ ground, . In cases where the. transmitter is feeding a low imped- 
ance antenna, the test by touching. the chassis is more reliable since 50 

to 60 volts is required to ignite the neon lamp. 


SL 


Loading Random Antennas with the Pi Network: .. 


With the Weneudtver chassis well. grounded, eorrectly designed antenna 
systems having relatively "flat" unbalanced fceder systems, can easily be 
loaded by following the instructions already: iven, provided the antennas 
terminal impedances fall within the range of whe pl network. Feeding a 
balanced system with a feedline over a quarter of one wavelength long, may 
prove to be surprisingly successful if the transmitter chassis is held at 
ground potential. The. transmission line between the transmitter and 
antenna will tend to assume a partial balance at the antenna. Some stand- 
ing waves will result but may not be excessive. Methods of changing from 
an unbalanced to balanced transmission. system are discussed in the ARRL 
Radio Amateurs: Handbook and devices for accomplishing this change over the 
amateur bands are beginning to be available commercially. 

® 
Antennas having 1 random ‘Lengths, hy feed pe ints and various types of 
feed lines will exhibit: widely different resijtance and reactance chara- 


' teristics... It is well to remember that the feedline is..a very important 


part of the system. A commun example of the random antenna is a horizon- 
tal wire fed by a single wire feed line. ‘The feedline in this case actu- 
ally becomes part of the radiating system. An antenna of this t; ype can, 
in most instances, be féd by the pi network directly -but there are crit- 


'jeal dimensions where tne antenna series reactance (inducive | er capaci- 
tive) becomes too high and the antenna resistance can become’ either too 
high or too low to be matched by the pi network. 


Antennas with high terminal resistance or rea ‘tance can usually be recog- 


' nized while loading the final stage of the Vi.ing If. The final amplifier 


is normally loaded by redusing the output coupling capacitor (C30) in small 
steps, retuning the amplifier to resonance each time. This results in an 
increase in PA. cathode current and is continued until full loading is 
achieved, If however, aipoint is reached whers decreas ing the output 
coupling capacitor (C30) does not result in o marked increase in PA cath- 
ode current: and the PA is not fully loaded, the antenna can be assumed to 
have ‘a high resisvence or reactance at this frequency. 


Antennas with Low terminal impedance (resistance and Sete both low) 
can usually be recognized by a noticeable lack of coupling condenser effect 
in the range of settings normally used at the operating frequency. There 
will be little or no detuning evidenced as the coupling control is changed. 


“Several things can be tried in an effort to bring the antenna exe tae into 


the tuning range of the pi network: 


- Change the length of the feeder line: between the antenna and, transmitter 
experins sntally 1/8 to a/h wavelength. 


Change the point of connection of the feedline to the antenna 1/8 to 1/4 
wavelength. ay 


Change the saieeae ries 1/8 to 1/4 wavelength. Antennas shorter than 


1/8 wavelength (antenna and feeder). may be difficult to load. They present 
a high capacitive reactance to the transmitter output terminals, 


aa ne 


Effective antenna lengthsin the vicinity of 1/2 wavelengths will in general 
exhibit characteristics of high resistance, high reactance (inductive or 
capacitive), or mip 


~ 


"Load" the antenna Peder by placing an inductor or capacitor in series to 
cancel out the reactance of the antenna feeder. “his may require consider- 
able cut and try and will affect only the reactive component of the antenna 
impedance. Howeretr it can prove us eful in some’ cased, 


L type matching ribworks of inductance and capacitance may be used to aid 
impedance matching. Much discussion of this more elaborate method of 


bringing the antenna impedance within the range of the pi network could be 


included, however, the few cases where it is necessary do not justify in- 


..Clusion herein. Textbook and handbook discussicns will be helpful if work 
_. along this line is pursued. There is danger of resonatink the coupling 
condenser of the pi network when using an external coil. This should be 


watched as excessive voltage built up across the coupling condensers can 
cause damage. -Improper coupling or loading will ake place under these 
conditions. 


Dangers to be avoided and hints which may further aid in harmonic and ivr 
reduction. 


eee eee ere 


When loading high impedence antennas thereis a temptation to "squeeze" the 
last watt into the antenna by opening the coupling condensers as mich as 
possible. Harmonic suppression is dependent, to a great extent on the 
amount of coupling capacity in the circuit... It is wise to abe a Coe 


a ee te men rr peer rr enna ene: 


coupling eapacity as practical at al all 1 times. The proper amount of coupling 
when the antenna impedance is high, can be conveni-ntly determined by hold- 
ing a neon lamp against the antenna feeder. The coupling condenser can then 
be opened until little increase in glow is noticed when the coupling conden- 
ser and tuning controls are adjusted for maxim output. A decrease in 
coupling capacitance beyond this point may cause a higher plate current 
reading due to reduced plate circuit efficiency. Higher harmonic output 
will also result as the coupling capacity is reduced beyond the point where 
the output has leveled off. The random antenna system may present a more 
favorable impedance to harmonic output than the output on the fundamental 
frequency; hence it is well to use as much coupling capacity as is practical. 
It is well to remember that the amount of coupling capacitance needed is 
dependent on the operating frequency. ior example 2,000 micro microfarads 
at 3.5 mcs. corresponds to 160 micro microfarads at 28.0 mes. These are the 
values necessary to couple resistive loads of less than 50 ohms, at the 
frequencies stated. 


The low frequency bands (80:°to 160 meters) may present the danger of doub- 
ling in the final stage when the antenna impedance is high. ae the coup= 
Ting condensers aré reduced to values 2g comparaole 1 to the ‘canacity of the 
tuning condenser (C29) the net plate tuning capacity is reduced, as these 
condensers are effectively in series, and it becomes very possible to 
inadvertently.tune to the second harmonic instead of the fundamental of the 
intended output. frequency. To avoid doubling in t?? final, the initial 
tuning should be done with all the output coupling capacity in the circuit 
and the final tuning control starting from its zero setting. The first and 
dip of the amplifier cathode current, as the tuning control is advanced 


sy ae 


(*) 


. Balanced antennas such as center fed 
normally use a two wire transmission line and should have equal voltages, 
- 160 degrees out of phase, avplied to each feedline terminal. Since the 


from zero setting, is the resonant point for the fundamental output 
frequency. As the coupling condensers are reduced the tuning control 
should be reset, toward zero, for minimum cathode current so that the 
original plate circuit resonant frequency is maintained. Avoid reducing 
the coupling condenser values below the point where the output. levels off 
as discussed previously. . No danger of doubling in the final will occur if 
the proper tuning method is followed. For some high impedance coupling 
conditions on the low frequency end of the 160 meter band, much of the out- 


‘put coupling capacity may be out of the eireuit as the antenna is loaded 


and the tuning control. may approach the maximum tank capacity setting 
(dial zero):and tend to go beyond. The amplifier.is quite broad on 160 
meters and if, wnder these conditions, the turing control is left at zero, 
the output coupling capacity can. be reduced slightly more as. more output 
is indicated by a neon lamp or plate current increase® Even though the 
amplifier seems to be out of resonance, it will still be resonant, unless 
the ouvcput coupling capacity has ‘colon reduced excessively, and the effi- 
ciency will. be quite good. 


If the power line voltage is low or the high voltage rectifiers have low 
emmission, the loaded plate current may not reach the normal value. This 
condition should not be cunfused with the inability of the pi network to 
load an antenna system. ; 


Coupling to balanced antennas: 


Zepps"', beams and, folded dipoles 


try 


output of the Viking II-.is single ended, unbalanced, a coupler is required 
for balanced antenna systems. A simple coupler for this purpose is shown 


_ below. The tank circuit is resonant at the operating frequency and <an 


be excited by a coaxial line’ and coupling link. Line impedance is not 
critical although 52 ohm line vee be most desirable if a JOHNSON Low Pass 
Filter is to be used. 


Feedpoint impedance of the coupler is adjusted by means of the inductor 
taps. Final amplifier Loading is me eee With the transmitter output 
coupling controls. 


Tuning of the coupler can be made quite broad by making the L/C ratio as 
high as possible (low "Q") while still permitting the desired loading. In- 
ductive reactance of ‘the coupling link may make it impossible to reduce the 
SWR of the coaxial line to or below 11/2 to I: If so, the link circuit 
may be made series ‘resonant by adding capacitor Cl as shown on tne follow- 
ing page. aaa zy sg 
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Use of low pass filters: 


Depending upon how it is tuned, end harmonic attenuation of the Viking II 
amplifier can be as high as 30 db. Since this will permit operation in 
many locations without television interference, cl.2 JOHNSON 250-20 Low Pass 
Filter. is not an integral component of the Viking II but is available as an 
optional accessory. This filter will -provide an additional 15 dbsor more 
harmonic attenuation.with insertion loss less than .25 db. Characteristic 
impedance is 52 ohms, power rating 1 KW. 


The low pass filter mey be inserted in the coaxial line between the trans- 
mitter and the antenna coupler. Coaxial connectors are used at the trans- 
mitter and at both ends of the low pass filter to preserve the shielding 
provided by the coaxial line. .It is important that the standing wave ratio 
on the coaxial line be maintained abl 2 toed (or less,. therefore the im-- 
pedance of the line between the Viking and the co: oling link should be the 
same as the characteristic, impedance of the filter, (The JOHNSON 250-20 is 
52 ohms.) ‘The section of coaxial line between the transmitter and the low 
pass filter should be as short as possible and electrical quarter waves 
should be avoided. An RF bridge for measuring SWR will prove invaluable for 
both initial set-up and for operational checks. Construction and applica- 
tion of a simple bridge are covered on pages 486-489 of the 1952 ARRL Hand- 
book. crepe 
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An end fed half-wave antenna may present loading problems, both from the 
standpoint that its impedance is higher than can se matched by the pi- net- 
work. amplifier of the Viking or that the Low output coupling capacitance us- 
ed reduces inherent harmonic attenuation below tolerable values. ‘Therefore 
the use of a half wave antenna may create TVI problems while other antennas 
prove perfectly satisfactory. The end fed half wave may be loaded and 
television interference suppressed by using the following coupling circuit. 
The coupling tank is resonant at the operating frequency and the unloaded 
"Q" should be quite'high for an antenna an exact alf wave long. 


Tee, _Ant. 
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EZ Trouble Shooting 


SCHEMATICS, PRQTOGRALTS, AND CHARTS aid greatly in trouble shooting; use 
them, Part 2 and 3 list typical voltage, current and winding resistence 
values; individual “preneml tuers nay vary cates from the values shown 
but generally no more than 10 to 20%. Parts 4 through 13 List Shisha 
of trouble and suggestions for their location. ne. cure se 


Figures 0. 10, 11, 12..and.13 on the last seeets of ‘this ook wit fact1li- 
_ tate component and wire’ Location’ in the Viking Tey : 


BE CAREFUL when making HIGH VOLTAGE ride suibelaiiai Do yor DAKE HANGERS, 
Do net depend on the bleeder resistow to drain the high voltage condenser 
‘but use 4 well insulated screwdriver to short any high voltage point ‘to. 
chassis by first grounding the screwdriver to’ the chesst and Ge agine 
the shank to the terminal to be discharged. — ie 


All power supplies ‘must be off and discharged before making Olas ver 
measurements. 


Typical Viking TI voltages and currents with the 6146 Final. loaded into a 
50 ohm Load: 30 


2 aw operation 115V SO cycle ac, input | voltage mencurenents made with 20, 000 
ohm, volt voltmeter. | 


pele 28 .€68 


PA. gareen “and plate current 300 ma 

P.A. grid current : | | 6.0 ma 

P.A. plete voltage | 660 v 

P.A. sereen. voltage +195 

P.A. grid bias (total) een) “OT V (+77 y no aie) 
Power output. Ae 35 watts 

Buffer current ot 20. ma, 

Oscillator current | ae oe : 

‘Low Voltage B+ : ) 4.320 ¥ | 

Bias Supply Voltege -60 V (with 8.0 ma O146 grid 
current ) 

6AQ5 fixed bias se Pk bk A 
807 fixed bias : 370 Se a 


GAU6 speech amplifier (socket X1) screen voltage 88 v (no sig) 


6AU6 speech amplifier plate voltage Sop 4y ¥ 
6AU6 audio driver (socket 2) screen voltage “h150 V tf 
6AN6 audio driver (socket 2) plate voltage a eB ® 


b. Phorie operation with the above input conditions. Only readings which 
vary significantly from cw operation or apply only to phone operation 
are recorded. Approximately 30% modulation was applied during measure - 


menis. 
P.,A. screen and plate current . 230 ma 3 
P. A. plate voltage | “* 620 V 
RP. A. sereen voltage | +185 V 
Power output 110 watts (carrier and side 
bands ) 
102 wutts (no signal) 
- Modulator 807 screen voltage ‘ } + 360 V 
Modulator cathode current 90 ma (75 ma no signal) 
The no signal "mod" current should be between 60 to 80 ma. 
This may be adjusted by moving the tap nea:est the rear of the 
chassis on the high voltage divider R13. (WITH POWER OFF) 
3. Transformer and choke winding resistances and open circuit voltages. 
Winding -_Color of Leads Resistance  _Open ckt ac voltage _ 
(112 V' 60 cy input) 
aL PLYS1. SY eed. black to black 1.0 ohms eee 
secondary red to yel-rd 105 . 865 volts 
yel-rd to other 96 . 865 
red 
T2 P1893 L15V pri. black to black 2.5 at 
L.V. sec. fed to yel-rd «O97 298 
yel-rd to other G5 296 
rd 
Bias sec. biue to blue 46 Lh0 
Fil | green to green less than .1 6.) 
LV. rect. brow to brown ‘2 “pe 
H.V. rect. yel to yel are ee, 5.2 


a 


Ll P1783 


Le FP1LSO¥ 


L3 P1778. 


T3 F150 


Th P1992 


Winding - Color of Leads Resistance  |Open ckt ac voltage 
EES V.60. cy input) — 


_H.V. choke Beith pie 
oL.V. choke ‘ay oy 280 - 
‘Bias choke oa ere, AWOL oy 4 em etree 
L000 _ cycle inductance 
AuAio pri. ..red to blues: .. 2102. ay BBBEOR, ae 
See, <bdlac’stouyel.... 110 
blecs to green Loo 
Mod. pri... red to brown 100 slat a Suncare Ae cat Oak 
red tc blue 95 + ? to Zs 75 i . 
Mod. sec. Gn yel to green 36 és ii 01 Sone S | coat ae 


rd yel to yel 36 i bare Coe must be discon- 
nected before measur- 
ing inductance ) 


No attempt has been made to anticipate all troubles, operating. errors, or 
component failures in parts 4 through 13, but a few symptoms with a dis- 
cussion of probable causes = suggest means. of ana AAe other. symptoms 
related to those mentioned. ; we 


NEVER REPLACE FUSE WITH A ravine tly RAE 
Fuse : LOE when "Fil" is turned on: 


Check 6AL5, 5V4G, 6AU6's and 6AQ5 tubes for shorts hetupen plate and other 


-elements 


Look at tube socket terminals and Te. primary ac wiring ie shorts. 


‘The es kien B+ may be shorte i. ‘Dn ohmmeter test of the exciter coils 


to chassis should show approximately 25,000 ohms. 

If no short is found on the Bi line, check the transformer windings for. 
shorts to ground or shorted turns. Open circuit voltage date may be use- 
ful in finding turn to turn shorts. 2 | 

Check X10 wiring also shield of VFO power socket X12. 

FUSE BLOWS when "plate" is turned on: 

Check for: condensed moisture on SRM sockets X6 and X9. 


Check 5R4, 6146, and 807 tubes for shorts. ... 


Check High Voltage B+ line for shorts (violet leads 42,43 and 43 may be 
conveniently isolated at the H.V. bleeder-divider resietor Basa. 


~ 22 e 


Check H.V. primary wiring and "plate" indicator pilot. light. 


If no ground is found on H.V. B+Jine, test H.V. vransformer for shorts 
to ground or winding to winding. . ' hatte 


R, F, EXCITER: 


' ty 


No "ose." current may be due to "cw-xphone" switcl: on phone, key open, G6AU6 
filament being open, or no L.V. B+.: 

"Grid. current low and: "bfr" current low - may be due to a weak buffer or 
uscillator tube. A few 6AQ5's or 6AU6 may show good emmission in a tube 
tester but. will prove to be poor R.F, amplifiers. Check tuning curves to 
be certain tuning is near the expected setting. 4 6 ma.10 meter grid 
current is sufficient to drive the 6146's to full output. 


Key up "“bfr" current being excessive may be caused by failure of the bias 
supply. 


Erratic keying usually can be corrected by adjusting the "oscillator" tun- 


ing.. If this does not correct the. condition the crystal, may.be suspected 
as normally the Viking keys cleanly with most. crystals. 


Failure to oscillate is usually due to the crystal but it may be well to 
check to position of the “crystal” dial to be cei tain it corresponds to 
the crystal socket nuube:’. : 
Inability to tune Final: 

Check position of 160 meter switch. - 

Check for loose connections in the tank and loading circuits. 

Inability to Load Final: 

Check ground connections. 

Check antenna connections, 

Read discussion on pi network loading. 

Report of excessive harmonics: 

Check’ tuning to make certain doubling is not taking place in the final. 


Examine antenna to make certain that its efficiency at the haimonic is not 
many times greater than at the fundamental. 


Read discussion on Pi Network Tuning and Harmonic Suppression. 


In checking harmonics, the test receiver must be far from the transmitter 
as the exciter stages are harmonic generators. Also remember that on 


10. 


eee 


bees 


333 


O 


excessive ‘fundamental signal to the receivér my cause harmonic generation © 


in a receiver stage - hence a false indication may be noted. 


Report of signals 20 to 60 KC away from either side of carrier: 


These spurious signals originate in the crystal. A. few crystals will show — 
Soule excitation near the fundamental mode of oszillation. Oscillator tun- . 
ing may clear this ‘condition in a few cases but usually: the orystal must 


be replaced. 


‘R.F. on Chassis of Mike: 


Ineffective grounds or a very Low impedance at the antenna ‘termination to 
the transmitter may cause this - usually the former. 


Read discussion on grounds in the pi network tuning shea ale auto eee Le, 


R.F, pickup can result if an unshielded antenne lead- in is” used. With a high 
standing wave existing in the vicinity of the O-erabor. 


High 61465 Holt" iam once wi th Key wD; 
A fixed bias failure ia, dudioaben, Check 6AL5 sube. 
Check bias voltage on second terminal from the rear of X21 (white wire). 


Check the resistance of the bias supply terminal to age This should 
be in the neighborhood of 5000 ohms. ai 


A Squeal is heard on Pech rs 


If squeal takes plnce wich auidio turned down, it is probable: the 807 plate 
caps have been reversed. 


If a squeal or howl takes place when the audio is turned UD, moog tical 
feedback between the mike and receiver may be the cause. 


A microphonic 6AU6 in the speech amplifier can originate a ringing or 
squealing noise. . 


A poorly shielded mike connection or lead can .c use feedback conditions. 
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Viking II Transmitter . 


Parts List 


PWHOAMP EP PRP REPRE RP ENWWENN PE PEPE 


Description 


. Cabinet 


Chassis 
Final tube mounting plate 


‘Final Tuning Drive Assembly 


Bracket - Final Cond. Mounting 
Bracket - Final Tank Support 
Bracket - Crystal Sel. and Mounting 


‘Bracket - Component Mounting 


Bracket -LH.V, Filtersdond. 
Tank Grounding Strap 
Jumper Strap 


-0-100 Final Tuning Dial and Hub x 
Pinal .Tuning Index and eccUCch oon, Plate 
‘Assembly 


Drive Pulley Hub Assembly 

Dial Coid 
Dial Cord Tension Springs 9/16 x 3/16 x 
.033 Wire 


1/4" D. NPB Shaft Extension 5 ~1/2" long 
1/4" D. NPB Shaft &xtension 2-1/4" long 
Shaft and Bearing Assembly 1-5/8" Length 


. Shaft and Bearing Assembly 5-1/16" length 


‘Knob Dial 


-. Insulated Coupling 
wPanel Bearing 
Split Sleeve Coupling 


Knob ~- Final Tuning 

Knob Dial (100-0) 

(10-0) 

(Single Marker) 
(Meter ) 


Knob Dial 
Knob Dial 
Knob Dial (7-1) 

Knob Dial (Bandsw .tch) 
#4 Hardware Envelope’ 
#6 Hardware Envelope ° 


_-#8 Hardware Envelope | 


ae 


flO Hardware invelope 

3/8" Hardware Envelope 

Terminal and Lug Hardware Envelope 
15/32 1.D. x 59/6. O.D. Special Washer 
Spacer ps tel length |x 3/8" O.D. Aluminun 
Rnvelope Assembly for C30 Condénser 

1 3/4" Miniature Tube Shield 

21/4" Miniature tuve Shield 


a i oe 
17.756 
23.1003 
23.1004 
17 61k 
120.-2778 ~1 


147-620 
147-600 - 
147-310-56 
147 -310-57 
126-120 
22.759-2 
22. ThOes 
22 ,7h0-6 
22.740 ~3 
F165 32a 70 
(i. 32-178 
22.741 

2 (11 sel 
22 .113-5 
22.72 
We, ale ?'7 
42 eh 107 
262231 
FLr-91 -Lob 
Fu 27-125 
FIL2 7-10! 
7149-105 
42 494140 
22.21 
22.743 
119-852 
22.7H4 

22 .22h 
22.76 
126-105 
22.747 
23.914-1 
22,721 
227712 
22.748 
22.749 
22.750 
23.902-1 
23.902-2 
23.913 
102-750 
102-754-2 


X3 Xe. 
X8.X9 X10 
XY. KL7exLe2 


PUP ERP UWP PP Pee 


AW WVRPRPREH 


mh 


Fie. 
cf 


bE 


Oscillator Buffer Shield 
Oscillator Buffer Shield 

Final Window Shield 

Meter Shield 

VFO Socket Shield 

Shielded 7 Pin Miniature socket. 


5 Pin Wafer Socket 


. Oetal Wafer Socket 


115.V Cendelabr. Socket . 
-.6°V Miniature Socket 


Faceted Jewel - red 


- Faceted Jewel - green , 


Crystal. Mounting Board 


‘Fuse Extractor Post 
"2005" Jones Terminal Strip 


4taq06" Jones Terminal Strip — 


:"2003" Jones Terminal Strip 


RGBU Cable (cut to Length) 

RG59U Cable (cut to length) 

Line cord and ~ ug 

Ruboer Grommet 9/16 OD. 

Rubber Grommet 11/32 0.D. 

5 AMP 34G Type or MTH Type 250 Volt Fuse 


' ,034 ID Black extruded plastic tubing 


.L33 ID Black extruded plastic tubing 


Wiring Harness 


Black Plastic Covered #20 Hookup wire. 
#24 Tinned Copper Wire 


#14 Tinned Copper Wire 


#20 Stranded Shielded Wire 
#4 Waxed Laciug Cord 

#686 120 Volt candelabra Bulb 
#40 6-8 volt Min. Screw: Bulb 
.360 Tube Cap 

Amphenol PC1M Mic. Connector 
Mallory Ae@A Chi. Closing Jack 
Amphenol 83-1R Receptacles 
Socket (Crystal Holder) 
Amphenol 83-1H Hood 

100 M.V. Shunt for 500 ma 


‘100 M.V. Shunt for 25 ma 
“100 M.V. Shunt for 50 ma 
10 h 350 ma Pilser Choke SNC #P1783 
‘15 h 95 ma Filter Choke SNC #P1501 


10 h 35 ma Filter Choke SNC #P1784 
Oscillator Coil 

Buffer Coil 

How. Buffer Coit 

750 R.F. Choke 

(54 R.F. Choke 


Peer 


as. 


OL 


229-201 
23.902-3 


23 


23 


23 


ee 
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22. 
2. 
167 -1CH-3 
167-1Gh <4 


912 

1001 
1060 
23.1002-1 
22, 
22) 
22, 
754 
22, 
22. 
.829 


(5 
752 
753 
7155 
756 


758 
759 


M60 


761 
628 


1 5-2-3 
154-34.-3 


22 
am 


“162 
- 764 
2e. 
22. 
2 


765 
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Th 

SW 

swe. 

SW3 

Swh 

SW5: 

sw6é 
SW7: 

Sw8 

C22 

ci8 

C29 

C30 

an 

C10: Ci. 
C12 C13 

Cz 

(ee 

C3 C6 

Ch 

c8 

C5 

C9 

C56RC 37, 
c14 

C33 C34 ¢35 
C52 

ouhsi-ai ys Teuks) 
C2IS C23 (2) 
ColeCe6 ee 7 
039-44 ch7-51 
C53 

C20 

C25 

C38 

c28 chs 
Csr 


C32 ch6 
RL 
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. Residual H.F. Final Coit 


Final Tuning Inductor 

160 Meter Aux. Coil 

Parasitic Suppressor 

Line Filter Choke VHF eae Assenbly 


. VHF Filter Chokes 


Filament VHF filter choke 

H.V. Plate Transforner SNC #1781 
L.V. and Fil. Transformer SNC #1893 
Audio Driver Transformer SNC #1503 


- Modulation Transformer SNC #1992 


SPST (6A-125V) Bat Handle Toggle Switch 
DPDT (6A-125V) Bat Handie Toggle Switch 
3 Pole 2 Pos, (CW-PH) Switch 

2 Pole 6 Pos. (Band) Switch 

1 Pole ‘Pos. (Coupling) Switch 

2 Pole 2 Pos. (160M) Switch 

2 Pole 6 Pos. (Mete ) Switch 

1 Pole 11 Pos. (Crystal) Switch 


‘(5L15 Variable Condenser ™ 


75LL5 Variable Condenser 

350H20 Variable Condenser 

4OOEL5 Variable Condenser | 

10 mfd 25 V.W. Electrolytic | Condenser ~ 
Dual. a: -15 mfd 450 V.W. Electrolytic Cond. 


dual 15-15 mod 150 Vv. W. Electrolytic Cond.. 


.O01 mfa 4OO V.W. Paper Condenser 

.003 mfa 400 V.W. Paper Condenser 

.02 mfd 400 V.W. Perer Condenser 

.l mfa 400 V.W. Paper Condenser 

.5 mPd 600 V.W. Paper Condenser 

-Ol mfd 1000 V.W. Paper Condenser 

8 or 10 mfd 1000 V.W. Condenser 

300 mmfad 600 V.W. Mica Condenser 

5O mufd 500 V.W. Molded Mica Condenser 
300 mmfa 500 V.W. Molded Mica Condenser 


.005 mfd 600 V.W. Ceramic Dise Condenser 


50 mmufd 500 V.W. Silver Mica Condenser 

25 mmfd 500 V.W. Silver Mica Condenser 
150 mmfd 1200 V.W. Mica Condenser 

.OO1 mfd 1500 V.W. Ceramic Dise Cond: 
.002 nfd 1500 V.W. Ceramic Transmitting 
Type Condenser 

.Ol mfd 1500 V.W. Ceramic Disc Cond. 

1 megohm - 1/2 Watt Carbon or Composition 
Resistor 
1800 chm - 1/2 Watt Carbon or Composition 
Resistor 


- 3- 
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PPD DENWRHHPHE RP RPP PPP eee PERE DMErN 


.47 megohm - 1/° watt Carbon or Composition 


-Registor | 
22000 chm - 1/2 Watt Resistor 


225 ohm - 1/2 Watt Resistor 

100 ohm - 1/2 Watt Resistor 

| Megohm - 1/2 Watt Resistor 

52 ohm - 1/2 Watt Carbon Resistor 
47,000 ohm - 1/2 Watt Resistor 


(22 Megohm - 1 Watt Resistor 


47,000 - 1 Watt Resistor 
1500 ohm - 1 Watt Resistor 
820 ohm - 1 Watt Resistor 
2700 ohm - 1 Wat Resistor 
33,000 ohm - l Watt Resistor 
100 ohm - 1 Watt Resistor 
4700 ohm - 1 Watt Resistor 


1.0 Megohm Linear Volume Control 


25,000 ohm W.W. Potentiometer 
20,000 ohm W.W. adjustable Resistor 
20,000 ohm W.W. Fixed Resistor 

5 ma meter 20 ohm scale 

6AU6 Tubes 

807 Tubes 


68Q5 Tube 


6146 Tubes 
SRUGY Tubes 
5V4G Tube 
6AL5 Tube 
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Figure 12—Schematic Diagram 
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TUBE SOCKET CONNECTIONS BOTTOM VIEW 


P PLATE Gl CONTROL GRID 
K CATHODE G2 SCREEN GRID 


H HEATER G3 SUPPRESSOR GRID 
SH SHIELD OR SHELL 


Figure 13—Socket Connections ae 


CONDENSER~RESISTOR COLOR CODE 


SIGNIFICANT DECIMAL TOLERANCE VOLT AGE 
COLOR FIGURE "MULTIPLIER (7) RAT ING® 
BLACK to} | = — 
BROWN ! 10 | 100 
RED 2 100 a 200 
ORANGE 3 1,000 3 300 
YELLOW 4 10,000 4 400 
GREEN 5 100,000 5 500 
E 6 1,000,000 6 600 
VIOLET 7 10,000,000 7 700 
GRAY 8 100,000,000 8 800 
WHITE 9 1,000,000,000 9 900 
OLD = 0.1 5 1,000 
ILVER ce 0.01 10 2,000 
NO COLOR oo 20 50 


> 


B 


>> 
Oo 0 
COLOR CODING OF FIXED RESISTORS 


A-FIRST SIGNIFICANT FIGURE OF RESISTANCE Caer iD 
IN OHMS JAN FIXED CAPACITORS 


z 
og 


B-SECOND SIGNIFICANT FIGURE 

C-DECIMAL MULTIPLIER 

D- RESISTANCE TOLERANCE IN PERCENT. IF NO C al 
COLOR SHOWN TOLERANCE ISt20%. 


99° 


RMA 3-DOT CODE S500VOLT+ 20% 


COLOR CODING OF FIXED CONDENSERS 
A-TYPE: MICA BLACK ,PAPER SILVER 


B- FIRST SIGNIFICANT FIGURE OF CAPACITY Bc 6 

C- SECOND SIGNIFICANT FIGURE 

D- DECIMAL MULTIPLIER 9° 9 

E- TOLERANCE Ojo 0 

F - CHARACTERISTIC 

G- THIRD SIGNIFICANT FIGURE H E D 

H- VOLTAGE RATING RMA 6-DOT CODE 


Figure 14—Resistor, Capacitor Color Code 
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Figure 2—Socket and Terminal Board Mounting 
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gure 4—Buffer Assembly Detail 


Figure 2—Socket and Terminal Board bAounting 
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Figures 6 - 7—-PA Assembly Detail 
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10b—Dial Window Shield Detail 
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Figure 10d—Line Filter, VFO Socket Wiring Detail 
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NOTE-LETTERS A AND B DESIGNATE EACH END 


OF NUMBERED CONDUCTORS 


288 4308 2B 9A118B HIB 
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2A 35A 
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358 4B 

37A 44B 
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51B 


Figure 11—Wiring Harness 
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Modification A for 
Viking II Transmitter 


The purpose of this modification is to. stabilize screen voltace applied to 
the 6146 final amplifier. Operating on CW and with key up, the 6AQ5. regulator per- 
mits screen valtage to rise only slightly keeping the 6146 cathode current at very 
near cut-off (10 ma.). While operating on phone and in the event of an excitation 
failure, the 6146 cathode current will drop to approximately 25 ma. Thus the 6146s 
are aompletely protected even though the power line voltag : “may vary widely. A - 
further advantage of the modification is improved Crenemes tet aage under conditions 
or low line voltage. ; 


Theory of operation of the screen regulator is as follows. The 6AQ5 is used 

as a triode with its screen grid and plate connected togerner to the source OF 6146 
positive screen voltage, The cathode of the 6AQ5 is connected to the center tap of 
the high voltage transformer (B-). A 479,000 to 500,000 chm resistor and 1 megohm 
potentiometer are connected in series between the now single slider on the voltage 
divider R13 and the most negative point of the bias supply at the junction of choke 
L6 and resistor R24. The grid of the 6AQ5 regulator is connected to the movable arm 
ot the 1 meg potentiometer. Thus by. adjusting the potentiometer any desired erie. 
voltage can be applied to the regulator. uF 


When operating on CW with key down, the regulator tube has cut-off bias 
applied and draws no current. When the key is opened there is.no longer any 6146 
gfid current flowing thru resistor R24 and the voltage at the junction of L6 and Re} 
becomes less negative. This results in the grid bias of the: 6AQ5 regulator shifting 
ina positive diréction. This positive shift-causes the 6AQ5 to draw current. apply- 
ing a ‘toad at. the source of 6146 screen grid voltage, holding the voltage down even 
thoucsh the 6146 screen grid current has dropped essentially to zero. Should the 
excitation to the 6146s fail, while operating on phone, the same Shasge in grid 
voltage occurs and 6146 screen voltage is again restrained. Modulation of the 6146s 
doubles their screen voltage on peaks but the 6AQ5 bias is sur eietently pe ie) that 
it remains cut-off. 
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LEAD COLORS 


2 | BROWN 
3 | GREY 

4 | BLACK 
ORANGE 
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YELLOW 
VIOLET 


NOTE-LETTERS A AND B DESIGNATE EACH END 
OF NUMBERED CONDUCTORS 
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Figure 11—Wiring Harness 
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TUBE SOCKET CONNECTIONS BOTTOM VIEW 


P PLATE Gl CONTROL GRID 
K CATHODE G2 SCREEN GRID 
H HEATER C3 SUPPRESSOR GRID 


SH SHIELD OR SHELL 
Figure 13—Socket Connections 


CONDENSER-RESISTOR COLOR CODE 


SIGNIFICANT ; DECIMAL TOLERANCE VOLT AGE 
COLOR FIGURE “MULTIPLIER (%) RAT ING® 
BLACK ° | = — 
BROWN | 10 \ 100 
RED 2 100 2. 200 
ORANGE 3 1,000 3 300 
YELLOW 4 10,000 4 400 
GREEN 5 100,000 5 500 
BLUE 6 1,000,000 € 600 
VIOLET 7 10,000,000 7 700 
GRAY 8 100,000,000 8 800 
WHITE 9 1,000,000,000 9 900 
GOLD - 0.1 5 1,000 
SILVER - 0.01. 10 2,000 
NO COLOR - _ 20 500 


% APPLIES TO CONDENSERS ONLY 


A B 
* o>9 
ABC 000 
GOLOR CODING OF FIXED RESISTORS 
A-FIRST SIGNIFICANT FIGURE OF RESISTANCE ia A ie 


IN OHMS 
B-SECOND SIGNIFICANT FIGURE 
C-DECIMAL MULTIPLIER 
D- RESISTANCE TOLERANCE IN PERCENT. IF NO 


C xD 
COLOR SHOWN TOLERANCE ISt20%. 
Om 


RMA 3-DOT CODE S500VOLTt 20% 
COLOR CODING OF FIXED CONDENSERS 


A-TYPE: MICA BLACK ,PAPER SILVER 

B- FIRST SIGNIFICANT FIGURE OF CAPACITY 8 .C¢C SG 
C- SECOND SIGNIFICANT FIGURE 

D- DECIMAL MULTIPLIER 9° > 
E- TOLERANCE iO 0 


F - CHARACTERISTIC 
G- THIRD SIGNIFICANT FIGURE Hi ce D. 
H- VOLTAGE RATING RMA 6-DOT CODE 


Figure 14—-Resistor, Capacitor Color Code 
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Modification A for 
Viking II Transmitter 


The purpose of this eat on is to. stabilize seveen pe pene. applied to 
the 6146 final amplifier. Operating on CW and with key up, the. “6AQ5- regulator. per- 
mits screen valtage to rise only slightly keeping the 6146 cathode ‘current at very 
near cut-off (10.ma.). While operating on phone and in the ‘event Of an. excitation 
failure, the 6146 cathode. current will drop to approximately 25 mas Thus the: 6146s 
are completely protected even though the power line voltag >-may vary widely. eRe 
further advantage of. the. modification is improved trangmitver « put under’ conditions 
of low line voltage. gece BRGE AC tem ae 


Theory of operation of the screen regulator is as ecltoway7 The. 6005. CES need 
as a triode with its screen grid and plate connected togenner té the source’ of 61h6 
positive screen voltage, The cathode of the 6AQ5 is connected | to the center ‘tap of 
the high voltage transformer (B-). A 470,000 to 500,000° chin resistor and 1 megohm 
potentiometer are connected in series between the now single slider on the voltage: . 
divider R13 and the. most negative point of the bias supply at the junction of .choke 
L6 and resistor R24. The grid of the 6AQ5 regulator is connected to the movable arm 
of the 1 meg potentiometer. Thus bi adjusting the potentiometer. ie desired erid.. 
voltage can be applied to the regulator. : OF oN 


‘When operating on CW with key down, the regulator. tube. has cut-off bias 

applied and draws no current. When the key is opened there-is.no longer any 6146 
gid current flowing: thru. resistor R24 and the voltage ‘at. ‘the gunction of L6-and- RO} 
becomes ‘less negatives: . This results in the grid bias of. the: GAQ5: regulator: shifting 
in'a positive diréction. This positive shift.causes the. 6AQ5. to. draw current, apply- 
ing a road at. the source of 6146 screen grid voltage, holding: th wollte 
though the 6146 screen grid current has dropped. essentially to zero: . 
excitation to the 6146s fail, while operating on phone, the same change. in. gtid- 
voltage occurs and 6146 screen voltage is again restrained. Modul ion of the 61h6s 
doubles their screen sor eags on peaks but the: 6AQ5 bias is suffici tl 
it remains cut-off. a 
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Amended Detailed Assembly Instructic’'s 


Modification A providing screen grid voltage regulation for Viking IT 
transmitters was developed subsequent to shipment of your kit from our plant. 
The following set of changes in assembly details are designed to enable you to 
incorporate modification A in your transmitter as you assemble it. If, before 
starting assembly of your kit, you will take the time to cut up and paste the 
following material in your assembly details, the modification will cause no de- 
lay nor require trouble shooting from this cause. 

(If your transmitter has already been wired, use the instructions con- 
tained in page B (marked in the upper right hand corner) and destroy all the 
pages in the F series.) 


page 13, paragraph 16, f. (add the following) » 
Note: Terminals 1, 4, 7 and 10 of SW6 should be blank. 


page 13, paragraph 16, g. DELETE 


page 13, paragraph 16, h. (new instructions) 
/Locate the 64Q5 screen voltage regulator mounting bracket BKT16 in the 
~ separate modification kit package 23.1027. Mount the miniature 7 prong 
socket X28 in the bracket with pin 7 nearest the edge. The top of the 
socket should be on the side of BKT16 toward the inside bend in the bracket. 
Mount with the 4-lhO screws, shakeproof washers an’. nuts furnished in the 


modification kit. 


page 13, paragraph 16, i. 
Mount the 1 megohm potentiometer R30 (from the 23-1027 kit) in BKT 16 with 
the shaft on the same side of the bracket as the top of socket X28 using a 
3/8"~32 nut. The potentiometer should be positioned so that the terminals 
are pointed away from the. bend in the bracket. 


page 13, paragraph 16, j. . 
Mount BKT16 assembly under the chassis with the shaft of R30 toward socket 
X3 by sliding the two small holes over the studs :f the 160 meter inductor 
L10. Secure with a shakeproof washer and 6-32 nux on the stud nearest the 
front of the chassis and a #6 solder terminal, a shakeproof washer and nut 
on the stud toward the rear of the chassis. 


page 15, paragraph 19, j. (change to read) 
Solder a 6 1/2" (purple) jumper and leads 14B and 15A to pin 1 of X3. 
Also solder a 7 1/2" (black) jumper to pin 5 of X3. Slip these leads into 
the wiring harness, routing them to the junction with the main céeble for 
connection to the 6AQ5 See MOGs 


page 15, paragraph 19, 37 
Solder the purple lead just installed TO Win or sec; aolger the balck lead 


to pin 3 of x28. 


(Now continue with the original instructions performing operation 19K next.) 


page 18, paragraph 23, b. (changes underscored) 
Connect R28, (20,000 ohms 20 watts) between terminals 5 and 7 of the rear 
deck. Since the leads will be used to support R28, they should be heavy, 
preferably #14 wire with the ends flattened so they will pass thru the 
switch terminals. Keep the leads short and R28 snug against SW3. Solder at 


the resistor terminals only. 
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Amended Detailed Assembly Instructions Conta =~ “8 
page 18, paragraph 23, c. DELETE. 


page 18, paragraph 8 ; (change to regia 
Solder lead KOA by ilowpine) to terminal 4 of the front deck. 


page 18, Dereeraoe O38 esis Conange to read) 
Connect lead 47A (gray) to terminal 5 of the rear .deck but do not solder. 


page 18, paragraph 23, a ; chance to read): 
Solder lead 41B (gray- red) to terminal 3 of the: front deck, 


page 18, nareercol 23 5cL7 . ce 
Remove the green wire 51 from aie harness and one: ‘of the. sliders from R13. 
(This: lead founer ly, ran from SW3 to one of the R13 sliders. ) 


| page 18; pekeeieoh 235m. (oes ‘to read) gee eee 
Boides a 7 1/2" purple jumper to terminal 5 of the rear deck of WR. Route 
this jumper thru the natn Annee harness. to socket X28... Solder to. both pins 


5 and 6. of X28. 


page 19, paragraph Obed. (enpare to: read) 
Solder lead 41A eye and a 6" purple jumper to the movable. as on R13. 
Hook the purple Jumper thru the harness and connect to the Center: shield ony. 
of X28, (This center shield is used as an insulated tie point. ) 


page 19, paragraph 24, h. (new) ea ie. 
Solder a 9 1/2" aac jumper to the front end terminal. of ‘#3. ngert 6. 
into the harness to x26. Solder to = 2-0f x26. : 


_ page 19, ‘paragraph oh, ee Gen Spates 
ae Solder a. i” purple jumper to the rear terminal of fermi nel stip. Kol, Route 
the jumper thru the harness to potentiometer R20 and gpa ges ue the terminal 
nearest the front of the chassis. 


page 19, paragraph 24, 3. (new) 
Solder a 1" jumper between pin 1 of x28. and the center. terminal of R30. 


page 19, Berdersek ah k. (new) 
Solder R29, 47OK to 500K 1/2 watt eat stor (from the. ueaseieation kit) be- 
tween the center shield of X28 to which-the purple jumper: lead Was oreviouety 
connected and the rearmost Hoek of B30. 


r ety > 
HEE, in ae ae 
a =o = eae 
: a . as” - “~~ : ' » r, 
= 7 na ru Li 7 { 
t4 on : ' 
“1 a faripe sD Pehla a ya \ wishnani hei 
1} F 3 , : ’ Fs z eI eniae ie 
yo k f ts in i é ! aw " 
iaeet: oe o dee 8 ate 
oy r é a 
ie ee ML oper ciara ‘ing ener 
; ™ . 2 \ ry 
ba a ra 
Pe | ‘ are, og enpae y - os, + " 
To A eine" rd »] n "i bd AAbl ; pet ass VPs, LATS peal Rd i z 
as a “ah Ws ake" <a 
: ‘ 5 A eo eee ; 
uh Evetyre- <3 —e. 4 a 203 ae 
'z cD eee . Maeiowid - 02 Sagerys, ‘ wat om, ‘ 
: . ; J « Ve ogre ay a: 
oes a fo Lay, fue? 2a . ey “yr we eee to Sy 1%: eg 
' ; -< ? “ ‘ 
* ] r a “iY ~~ = ey cy ¢ > eK, a: 12s Ri See 
(2s ree Se ane it eS 
: afl ARTE NS MEE < fe cat | Magi A 
: i me Ya EY oe Sea Shall . oe a ‘lhe 
; ; d a : , 
‘ E a wearer 
’ ‘ a i | ‘ + a) ity “yt 7 wae | 1° 
Pe Lom tna. peaeatank” ii baat 
a> - ote i Sens 
1 é , 5s f 
i 0 ie Sx), alle ed: 7 age 


2 , ¥ Pen F 7 ' \y ve é 
+ ; = & i rou). ! vs at 


ie ales) se tel , es pay de Tee, 


; das + 45h soe, dae gh eae ee te 8 sDieagedge 
ray Soyo HO PLO OUED wey i 


MODIFICATION B FOR VIKING Ii TRANSMITTER 


(Equally applicable to all VIKING J Transmitters) 


Incorporation of Modification B in the VIKING transmitter will extend the usable 


low frequency audio range to 250 cycles and will further attenuate high. frequency 
response above 3000 cycles. 


The change is accomplished by converting V2, the 6AU6 auto driver to a triode, 
removing the feedback circuit and changing plate and screen res.stors of V1, the first 
audio stage, to higher values. Total audio gain is slightly higher. 


The 23.1033 modification kit consists of the following material: 


1—470,000 ohm % watt resistor. 

1—1.0 megohm % watt resistor. 

1—470 ohm % watt resistor. 

1—10 mfd. 25 volt electrolytic capacitor. 
1—.01 mfd. 1500 WV ceramic disc capacitor. 
2—22 ohm % watt resistors. 

1—length of spaghetti tubing. 

1—22,000 ohm % watt resistor 


The following items furnished for Viking II Transmitters, .re not required for 
Viking I: 


1—56 ohm‘1 watt resistor. 

1—10,000 ohm 2 watt resistor. ‘ 
1—.1 mfd. 400 volt tubular capacitor. 

1—23.1301 relay plug. 


Affected portions of schematic diagrams are shown below. 
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Detailed Instructions for Incorporation 


1. Loosen the audio driver transformer T3 by removing 
its mounting screws. 


2. Remove the black lead of T3 and wiring harness lead 
22B (black) from terminal board X18. Slip a 1” length 
of insulated tubing over lead 22B. Solder lead 22B to 
the black lead of T3. After cooling, slide the tubing over 
the solder joint. 


3. Remove R9, 220,000 ohm 1 watt resistor from terminal 
*'» Strip X18. 


4. Remove C5, .01 mfd. capacitor connected between pin 7 
. of sacket X2 and the terminal of X18 nearest the center 
of the® chassis. 


5. Remove R8, 47,000 ohm 1 watt resistor connected be- 
tween pin 6 of X2 and the center terminal of terminal 
board X19. 


“-6.Remove C6, .02 mfd. capacitor connected between pin 6 
of X2 and ground. 


7. Remove R4, 220,000 ohm 1 watt resistor connected be- 
tween pin 5 of socket X1 and the terminal of X19 nearest 
the front of the chassis. 


8. Remove R3, 470,000 ohm % watt resistor connected be- 
tween pin 6 of socket X1 and the terminal of X19 nearest 
the front of the chassis. 


9. Remove R7, 220 ohm % watt resistor connected be- 
tween pins 4 and 7 of X2., 


10. Connect the 1 megohm % watt resistor from the modi- 


- fication kit between pin 6 of socket Xi and the terminal — 


of X19 nearest the front of the chassis. Solder at pin 
6 only. 


11. Solder the 470,000 ohm % wait resistor from the 
modification kit between pin 5 of socket X1 and the 
terminal of X19 nearest the front of the chassis. 


12. Connect the 470 ohm % watt resistor from the modi- 
fication kit between pins 4 and 7 of socket X2. Solder 
at pin 4 only. 


13. Connect the ‘positive terminal of the 10 mfd. 25 volt 
capacitor from the modification kit to pin 7 of X2, the 
negative terminal to the ground Jug at the rear of ter- 
minal board X19. Solder at both points. 


14. Between pins 5 and 6 of X2 solder the 22,000 ohm 
% watt resistor from the modification kit. 


15. Unsolder the plate cap connectors from the blue and 
brown leads of the modulation transformer T4. Pull the 
gen back through the grommet in the chassis. 


16, Fain the blue lead to the terminal of X18 nearest the 
center of the chassis, trim to length, strip %” of the in- 
sulation and tin the lead with solder. Connect but do 
not solder to the terminal. Save the excess length of 
blue lead. 


17. Train the brown lead to the terminal of X18 adjacent 
to the end terminal to which the, blue lead was previously 
connected. Cut the brown lead to length, strip %” of the 
insulation, tin with solder and connect to the terminal 
second from the end of X18 nearest the center of the 
chassis. 


18. Connect the excess lengths of blue and brown lead to the 
corresponding terminals of X18 to which the transformer 
leads of the same color were connected. Do not solder. 


19. Solder the .01 mfd. 1500 volt ceramic disc capacitor from 
the modification kit between the end terminal of X18 
nearest the center of the chassis and the next adjacent 
terminal. Don’t permit the capacitor to touch the chassis. 


20. Run the viue and brown leads from X18 through the 
grommet between the 807 sockets. Slide a 114” length of 
insulating tubing over each of the leads. 


21. Strip %” of insulation from the brown lead, tin with 
solder. Trim one of the leads of a 22 ohm % watt re- 
sistor from <he modification kit to about %”, form a 


hook in the tead and solder to ths brown lead. In the _— 


same fashion solder the other 22 ohm 1% watt resistor to 
the blue lead. 


22. Solder an 807 plate cap to each of the remaining 22 ohm 


resistor leads. Shorten “the resistor leads so that the 
plate cap connector is close to the body of the resistor. 
When the solcer connections are cool, slide the insulated 
tubing over t) e resistors and the ends of the plate cap 
connectors. ; 


NOTE: It will no longer be necessary to observe polarity 
when connecting 807 plates. 


23. Secure the audio driver transformer using the original 
hardware. 


THE FOLLOWING INSTRUCTIONS APPLY ONLY TO 


Saati ~~ “VLCING Tl TRANSMITTERS ns 


23. Remove L22, 4.7 microhenry choke connected between 
pin 3 of socket X17 and the end terminal of X25 nearest 
the crystal socket X15. 


25. In place of U2 just removed, solder the 56 ohm 1 watt 
resistor from the modification kit. 

snpisia IO? 

26. Looking at the front deck of the bandswitch, SW4B, from 
the shaft end, refer to the upper left hand terminal as 
No. 1, the adjacent terminal No, 2 and the balance of 
the terminals in consecutive order in a clockwise direc- 
tion, the last terminal being No. 7. The 10,000 ohm 2 
watt resistor from the modification kit is to be installed 
between SW4:. and the exciter shield. Cut to length and 
solder the resi:tor leads, one to terminal No. 4 of SW4B, 
the other to terminal No. 1 of SW4B. 


27. (It is assumed that Modification A has been installed or 
that the subject Viking II transmitter conforms to the 
Schematic Diagram, Figure 12, in which the 6AQ5 clamp- 
er tube V28 appears.) Connect the .1 mfd. 400 volt ca- 
pacitor from the modification kit between pin 5 of socket . 
X3 and the terminal of R30 to which R29 has been pre- 
viously connected. The end of the capacitor marked 
“ground” or “outside foil’ should be connected to X3. 
Solder at both points. 


28. Remove L15, 4.7 microhenry choke connected between 
pin 7 of tha ‘FO power socket X12 and. the terminal . 
of X24 to which the green harness leads are connected. 
Wind a self-suoporting, single layer, close wound choke 
of No. 20 or No. 22 solid insulated wire, %4”’ inside dia- 
meter, 15 turns. Solder this choke in place of L15 just 
removed. 


The connector 23,1031 will serve tc connect an antenna 
changeover relay to the antenna relay socket J5 on the 
rear of the Viking II chassis. 


MODIFICATION B FOR VIKING Ii TRANSMITTER 


(Equally applicable to all VIKING J Transmitters) 


Incorporation of Modification B in the VIKING transmitter will extend the usable 
low frequency audio range to 250 cycles and will further attenuate high-frequency 
response above 3000 cycles. 


The change is accomplished by converting V2, the 6AU6 aut: driver to a triode, 
removing the feedback circuit and changing plate and screen resistors of V1, the first 
audio stage, to higher values. Total audio gain is slightly higher. 


The 23.1033 modification kit consists of the following material: 


1—470,000 ohm % watt resistor. 

1—1.0 megohm % waitt resistor. 

1—470 ohm % watt resistor. 

1—10 mfd. 25 volt electrolytic capacitor. 
1—.01 mfd. 1500 WV ceramic disc capacitor. 
2—22 ohm % watt resistors. 

1—length of spaghetti tubing. 

1—22,000 ohm % watt resistor 


The following items furnished for Viking II Transmitters, .re not required for 
Viking I: 
1—56 ohm ‘1 watt resistor. 
1—10,000 ohm 2 watt resistor. ‘ 
1—.1 mfd. 400 volt tubular capacitor. 
1— 23.1301 relay plug. 


Affected portions of schematic diagrams are shown below. 
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VIKING I} AUDIO 


Detailed Instructions for Incorporation 


1. Loosen the audio driver transformer T3 by removing 
its mounting screws. 


2. Remove the black lead of T3* and wiring harness lead 
22B (black) from terminal board X18. Slip a 1” length 
of insulated tubing over lead 22B. Solder lead 22B to 
the black lead of T3. After cooling, slide the tubing over 
thé solder joint. 


8, Remove R9, 220,000 ohm 1 watt resistor from terminal 
°s strip X18. 


a4, Remove C5, .01 mfd. capacitor connected between pin 7 
: Of ‘s@cket X2 and the terminal of X18 nearest the center 
of the*: chassis. 


5. Remove R8, 47,000 ohm 1 watt resistor connected be- 
tween pin 6 of X2 and the center ‘orn of terminal 
board X19. 


6." Remove C6, .02 mfd. capacitor connected between pin 6 
of X2 and ground. 


7. Remove R4, 220,000 ohm 1 watt resistor connected be- 
tween pin 5 of socket X1 and the terminal of X19 nearest 
the front of the chassis. 


8. Remove R38, 470,000 ohm % watt resistor connected be- 
tween pin 6 of socket X1 and the terminal of X19 nearest 
the front of the chassis. 


9. Remove R7, 220 ohm % watt resistor connected be- 
tween pins 4 and 7 of X2. 


10. Connect the 1 megohm % watt resistor from the modi- 


- fication kit between pin 6 of socket X1 and the terminal ~ 


of X19 nearest the front of the chassis. Solder at pin 
6 only. 


11. Solder the 470,000 ohm % wait resistor from the 
modification kit between pin 5 of socket X1 and the 
terminal of X19 nearest the front of the chassis. 


12. Connect the 470 ohm % watt resistor from the modi- 
fication kit between pins 4 and 7 of socket X2. Solder 
at pin 4 only. 


13. Connect the’positive terminal of the 10 mfd. 25 volt 
capacitor from the modification kit to pin 7 of X2, the 
negative terminal to the ground Jug at the rear of ter- 
minal board X19. Solder at both points. 


14. Between pins 5 and 6 of X2 solder the 22,000 ohm 
Y% watt resistor from the modification kit. 


15. Unsolder the plate cap connectors from the blue and 
brown leads of the modulation transformer T4. Pull the 
leads back through the grommet in the chassis. 


Frain the. blue lead to the terminal of X18 nearest the 
center of the chassis, trim to length, strip %” of the in- 
sulation and tin the lead with solder. Connect but do 
not solder to the terminal. Save the excess length of 
blue lead. 


ee 


17. Train the brown lead to the terminal of *18 adjacent 
to the end terminal to which the, blue lead was previously 
connected. Cut the brown lead to length, strip %” of the 
insulation, tin with solder and connect to the terminal 
second from the end of X18 nearest the center of the 
chassis. 


18. Connect the excess lengths of blue and brown lead to the 
corresponding terminals of X18 to which the transformer 
leads of the same color were connected. Do not solder. 


19. Solder the .01 mfd. 1500 volt ceramic disc capacitor from 
the modification kit between the end terminal of X18 
nearest the center of the chassis and the next adjacent 
terminal. Don’t permit the capacitor to touch the chassis. 


20. Run the »iue and brown leads from X18 through the 
grommet between the 807 sockets. Slide a 114” length of 
insulating tubing over each of the leads. 


21. Strip %” of insulation from the brown-lead, tin with. 
solder. Trim one of the leads of a 22 ohm % watt re- 
sistor from <4e modification kit to about %”, form a 
hook in the tead and solder to the brown Jead. In the 
same fashion solder the other 22 ohm 1% watt resistor to 
the blue lead. 


22. Solder an 807 plate cap to each of the remaining 22 ohm S 
resistor leads. Shorten ‘the resistor leads so that the 
plate cap connector is close to the body of the resistor. 
When the solcer connections are cool, slide the insulated 
tubing over t; e resistors and the ends of the plate cap 
connectors. 


NOTE: It will no longer be necessary to observe polarity 
when connecting 807 plates. 


23. Secure the audio driver transformer using the original 
hardware. 


isle FOLLOWING INSTRUCTIONS APPLY ONLY TO 
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24. Remove L22, 4.7 microhenry choke connected between 
pin 3 of socket X17 and the end terminal of X25 nearest 
_the crystal socket X15. 


25. In place of U22 just removed, solder the 56 ohm 1 watt 
resistor from the modification kit. 


mised Rens? 

26. Looking at the front deck of the bandswitch, SW4B, from 
the shaft end, refer to the upper left hand terminal as 
No. 1, the adjacent terminal No. 2 and the balance. of 
the terminals in consecutive order in a clockwise direc- 
tion, the last terminal being No. 7. The 10,000 ohm 2 
watt resistor from the modification kit is to be installed 
between SW4!. and the exciter shield. Cut to length and 
solder the resi: tor leads, one to terminal No. 4 of SW4B, 
the other to terminal No. 1 of SW4B. 


27. (It is assumed that Modification A has been installed or 
that the subject Viking II transmitter conforms to the 
Schematic Diagram, Figure 12, in which the 6AQ5 clamp- 
er tube V28 appears.) Connect the .1 mfd. 400 volt ca- 
pacitor from the modification kit between pin 5 of socket 
X3 and the terminal of R30 to which R29 has been pre- 
viously connected. The end of the capacitor marked 
“sround” or “outside foil” should be connected to X3. 
Solder at both points. 


28. Remove L1i5, 4.7 microhenry choke connected between 
pin 7 of the ‘FO power socket X12 and the terminal . 
of X24 to which the green harness leads are connected. 
Wind a self-suoporting, single layer, close wound choke 
of No. 20 or No. 22 solid insulated wire, 4” inside dia- 
meter, 15 turns. Solder this choke in place of L15 just 
removed. 


The connector 23,1031 will serve te connect an antenna 
changeover relay to the antenna relay socket J5 on the 
rear of the Viking II chassis. 


Supplement. to Operating Instructions © 
Viking II Transmitter 
(Modification A Incorporated) 
Sereen Voltage Adjustment 


Instructions for tuning exciter stages remain unchanged. The following adj- 


ustments may be made on any band. While it is. possible. to perform the following © 
operations with the transmitter loaded into an antenna, a 100 watt lamp, used as. a 
dummy load will eliminate the pose DLs a7 ne cient ees and provide. vis ual 
output indication. 


i 


he: 


10. 


Turn the shaft of the Gnas ties control R30 to its fil i ak 
position .. ; 


Loosen the tap on ene voltage divider R13 conpletely and adjust its | position — 
between 1 3/4 and 2 inches from the réar.end terminal. 

With the transmitter on the ow position tune the exciter and Bdgust: drive fox 

6 ma. grid current om ura the drive control pack ‘counter - clockwise to Zero. 


5 
SA 


Switch to pe mhone Soni tion se on ne ee voltage es the coars e poubling 


control to I, the: fine coupling control to zero. — ‘tiene: tests: are made at 

14 me. or hi giier frequency, start with: the ‘coarse cou ‘Ling switch on position 7) 
Advance the drive control’ mieeerice until the finsiy ‘amplifier current is 100: ma. 
Starting with the main tuning dial at zero, tune ‘the amplifier to Pesonance ; _the 
first dip in plate current. et et 


Advance the drive control for 6 ma. grid current. Load the amplifier to 230 ma. 
plate current by means of the coupling controls, bringing: ‘the amplifier back to 
resonance (minimum plate current) by means of the main tuning dial after each 
coupling adjustment. Reset drive control for 6 ma. grid current when the: plate 
current is exactly 230 ma. 


Now note the modulator cathode current with the audio gain control in the counter 
“clockwise position. This current. should be between ‘70 and 80 ma.” “Lf. ‘the: modu- 
dt 8tor current: ts less than ‘70 ma., loosen. ‘the tap on F123: (REMOVE ELS VOLTAGES: 
\BIRSY) end mOve it toward the rear about 1/8" ata times: IP. the current. tsmore 


than 30 ms., move the tap towa rd the panel. 


After havir ig estabilished the modulator current. between 10 and 80:ma., with grid 
current at 6 mé., PA current at. 230 ma., switch the high voltage off; switch to 
the CW position. Turn R30 to its full clockwise position, open the key, turn. on 
the high voltage. 


LE CAREFUL AT THIS. POINT SINCE FULL VOLTAGE IS APPLIED! Switch the meter to read 
plate current. Turn R30 in a counter-clockwise direc: lon until current rises 
perceptibly, adjust. to 1O ma., the first mark on the meter scale above zero, 


Switch back: to the phone position, turn the crystal selector switch to another 
position thus removing drive fromthe final amplifier. Amplifier current: should 
now drop to less than 50 ma. 


This. completes adjustment of screen voltages. They should*remain stableover : 
long periods and need not be changed even though the line voltage varies widely. 
The transmitter may now be used according to previous instructions the’ only dif- 
ferences being lower static plate current under key up conditions or with no amp- 
lifier excitation on phone. For CW operation the power amplifier may be loaded 
to any cathode current up to 300 ma. For phone operation cathode current should 


be limited to 230 ma, 


" Rian vig G 
=i 
7 “ iw ey ane 
t S| : ae 


oi th ria a ; BH cow ein nonin 
.: has 60h. : pes ee re tgeaoe 
; ry iS oS gua it 
A) eas wiWiae 7 tea Reap kee Sone ee 
‘ ir és a eal | 2 Pe rep : 


ire “se aes 
te 7h 
we. ) “as 
tl Ben ih an es 
. 7 Ly es ' Bs 
4 eee ery 4 
“ad ‘ — . ae 


A ° , ; 
ied a 


* * ‘f » i. Be ia 
€ ? - 4 - 
A ” ss i : tae 


¥ eae : 
ad) ay a hen tien” bean Le 
- hey re Bay rd : 
Smiieey i) = 22 ag OFS Cee eee awe a ae a cy 
f la é i v + te 4 I vet oA 4 #7. aa bias. yo 
uy ' 4 a hd tf Caan pais 7 Saeed . 
' r 2 J Go 
a3 i we lo 


a . 
‘ yo wp ey, aati? 
ie ; 


| “yt Regepee gargs 
4,884 
. 


i“ ars S ime co oh : 
re ¢ ™ ; oy 4 
F it Gap a 5 : ; 
f F 


sittek = ase, mista 


¥ 
= 
< 


i. how YU ‘Ae 
: a] oF ni +e Ty 
i i . ‘ 
eel ; s 
Lr "Pie n ‘2 i> aie? Nite See > re 
‘ a . wie J y 4 
i = 7 7 2 3 4 5 ; vay A ay Tis 4 oy: es na 
7 a” 4 - ie,’ 
' a A 
: rt i ce y F Ose gv : pen >? oe 
= Ath 9 7" “ 
a ~ } ; a at a) 
‘ Baa ' 


nk cng Werkigidis 
’ \ ae ee if ao ate a: i Zee enue: 
tl, 2 vial iat wee > aan ly 2a aa 


ia eae 
Pere £ Ay 
, 7 i . nt cian aed 3 
at ’ Hb 7 m q us, ’ a are fh ; wt Dey 
: ‘ — ey? ba ede Me se rn Soa epee ands 
f ow q , op e baal aes yb " Ae i we 5 Bi f 
i po . , . , pin arats : 
e Ve a 2) a  yyil ihe a 
, —_— — pilemte ae F 
<=) Bes ; , all 2 — . ic > a ae 
4 ( i a a un as ' to ees asl mie ry oy yn oe a 
: | a vi ‘ : vine ; 
ey me , cs vat ey Sar oe 
Ce ‘ a : = a w ~ 7 > : f Ry 
: , at's 4 + sey fi a 
J x \ aes, : e mA 
: sh i %. f 
“iN . 
4 ae) oh ; i 
i a A a ages \ rp . lat 
— ’ . 3 f Le . 
PA me . " ‘! 
7 / N Pr nd a 
« ’ ' F a am 2 Jay A on, a 
i ; : zy ! - . ; Pega: sot 
“ ; al Sumy ae 
r 
tit 
4 ‘ ir rad . oF. nae: 
i wy?’ 
Pye saat a 
“ f Edie 
/ r re: 
K j I an ah ia 
' he ni ‘ 
decid s ati fos 
; \ yt iy 
‘ aut? 9 
ae nd et ree 4 ia 
i . ‘ * ” 1 t ad 
, ha th al aE RR wat eval oe “ yon 
a) hs ae men tie Pare neete 
, a ’ _ Vee *| rey" yh OxEtTE’ a 1 - 
ay 4 oe ee 
pe , ‘ 
Seda 


‘ a Ya. 
etre me Aa 0h Se x ei ; 
es ae Ty x Pe ae if o 
te : ety ee og seiStala iy 
alias tne sate Mir ei ee 
ase oe aga Cae 2 


ul 


dink’ oo ae 
a Td 
ey caaepeeey AD ta? Gavi 
a af th? —— 


pl 
ra ate m= 
wag le 


Modification A for 
Viking II Transmitter 


The purpose of this modification is to stabilize screen voltage applied to 
the 6146 final amplifier. Operating on CW and with key up, the 6AQ5 regulator per- 
mits screen valtage to rise only slightly keeping the 6146 cathode current at very 
near cut-off (10 ma.). While operating on phone and in the event of an excitation 
failure, the 6146 cathode current will drop to approximately 25 ma. Thus the 6146s 
are completely protected even though the power line voltag: may vary widely. A. 
further advantage of the modification is improved SE anaeS cer ao under conditions 
of low line voltage. 


Theory of operation of the screen regulator is as follows. The 6AQ5 is used 
as a triode with its screen grid and plate connected togerher to the source of 6146 
positive screen voltage. The cathode of the 6AQ5 is connected to the center tap of 
the high voltage transformer (B-). A 470,000 to 500,000 chm resistor and 1 megohm 
potentiometer are connected in series between the now single slider on the voltage 
divider R13 and the. most negative point of the bias supply at the junction of choke 
L6 and resistor R24. The grid of the 6AQ5 regulator is connected to the movable arm 
of the 1 meg potentiometer. Thus bi adjusting the potentiometer any desired grid 
voltage can be applied to the regulator. Cc 


When operating on CW with key down, the regulator tube has cut-off bias 
applied and draws no current. When the key is opened there is no longer any 6146 
‘gfid current flowing thru resistor R24 and the voltage at the junction of L6 and R24 
becomes less negative. This results in the grid bias of the 6AQ5 regulator shifting 
in a positive divéction. This positive shift causes the 6AQ5 to draw current apply- 
ing a load at the source of 6146 screen grid voltage, holding the voltage down even 
thouch the 6146 screen grid current has dropped essentially to zero. Should the 
excitation to the 6146s fail, while operating on phone, the same change in grid 
voltage occurs and 6146 screen voltage is again restrained. Modulation of the 6146s 
doubles their screen voltage on peaks but the 6AQ5 bias is sufficiently high so that 
it remains cut-off. 
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Amended Detailed Assembly Instructic’’s 


Modification A providing screen grid voltage regulation for Viking IT 
transmitters was developed subsequent to shipment of your kit from our plant. 
The following set of changes in assembly details are designed to enable you to 
incorporate modification A in your transmitter as you assemble it. If, before 
starting assembly of your kit, you will take the time to cut up and paste the 
following material in your assembly details, the modification will cause no de- 
lay nor require trouble shooting from this cause. 

(If your transmitter has already been wired, use the instructions con- 
tained in page B (marked in the upper right hand corner) and destroy all the 
pages in the F series.) 


page 13, paragraph 16, f. (add the following) . 
Note: Terminals 1, 4, 7 and 10 of SW6 should be blank. 


page 13, paragraph 16, g. DELETE 


page 13, paragraph 16, h. (new instructions) 
{Locate the 6AQ5 screen voltage regulator mounting bracket BKT16 in the 
.~ separate modification kit package 23.1027. Mount the miniature / prong 
socket X28 in the bracket with pin 7 nearest the edge. The top of the 
socket should be on the side of BKT16 toward the inside bend in the bracket. 
Mount with the 4-40 screws, shakeproof washers an. nuts furnished in the 
modification kit. 


page 13, paragraph 16, i. 
Mount the 1 megohm potentiometer R30 (from the 23.1027 kit) in BKT 16 with 
the shaft on the same side of the bracket as the top of socket X28 using a 
3/8".32 nut. ‘The potentiometer should be positioned so that the terminals 
are pointed away from the bend in the bracket. 
‘page 13, paragraph 16, j. 
Mount BKT16 assembly under the chassis with the shaft of R30 toward socket 
X3 by sliding the two small holes over the studs .f the 160 meter inductor 
L1O, Secure with a shakeproof washer and 6-32 nuw on the stud nearest the 
front of the chassis and a #6 solder terminal, a shakeproof washer and nut 
on the stud toward the rear of the chassis. 


page 15, paragraph 19, j. (change to read) 
Solder a 6 1/2" (purple) jumper and leads 14B and 15A to pin 1 of X3. 
Also solder a 71/2" (black) jumper to pin 5 of X3. Slip these leads into 
the wiring harness, routing them to the junction with the main cable for 
connection to the 6A4Q5 socket X28, 


page 15, paragraph 19,- j7 
Solder the purple lead just installed to pin 4 of X28, solder the balck lead 
to pin 3 of x28, 


(Now continue with the original instructions performing operation 19K next.) 


page 18, paragraph 23, b. (changes underscored) 
Connect R28, (20,000 ohms 20 watts) between terminals 5 and 7 of the rear 
deck. Binee the leads will be used to support R28, they should be heavy, 
preferably #14 wire with the ends flattened so they will pass thru the 
switch terminals, Keep the leads short and R28 snug against SW3. Solder at 
the resistor terminals only. re 


Amended Detailed Assembly Instructions Contd — 
page 18, paragraph 23, c. DELETE : 


page 18, paragraph 23, g. (change to read) 
Solder lead 45A (yellow-blue) to terminal 4 of the front deck. 


page 18, paragraph 23, i. (change to read) 
Connect lead 47A (gray) to terminal 5 of the rear deck but do not solder. 


page 18, paragraph 23, h. (change to read): 
Solder lead 41B (gray-red) to terminal 3 of the front ee 


page 18, paragraph 23, 1 
Remove the green wire 51 from the harness and one of the a as from R13. 
(This lead formerly.ran from SW3 to one of the R13 sliders. ) 


page 18, pataa anh 23, m. (change’to read) 
cides a 7 1/2" purple jumper to terminal 5 of the rear. deck of SW3. Route 
this jumper thru the main wiring harness to socket X28... ee to both pins 
5 and 6 of X2c. ; ae A nore 


page 19, paragraph 24, d. (change to read) 
Solder lead 41A Lae and a 6" purple jumper to the movable tap on R13. 
Hook the purple jumper thru the harness. and. connect to. the center: shield as si 
of X28. (This center shield is used as an insulated tie point.) 


page 19, paragraph 24, h. (new) . 
Solder a 9 1/2" purple jumper to the front end terminal of sea Insert it 
into the harness to X28. Solder to pin 2-08 x26. 


, page 19, paragraph al, , i. (new) as 
Solder a. a? purple jumper.to the.rear terminal of. terminal strip X21 Route 
the jumper “thru the harness to potentiometer R30 and solder to the terminal 
nearest the front of the chassis. 


page 19, paragraph 24, 3. (new) 
Solder a 1" jumper between pin 1 of X28 and the center che of R30. 


page 19, paragraph 24, k. (new) | : 
Solder R29, 47OK to 500K 1/2 watt resistor (from the modification kit) be- 
tween the center shield of X28 to which the purple jumper lead was previously 
connected and the rearmost terminal of R30. 


Fo 


Amended Detailed Assembly Instructions Contd = 


page 18, paragraph 23, c. DELETE 


page 18, paragraph 23, 2. (change to cea 
Solder lead OA yet ios Rice to terminal } hk of the ‘front deck. 


page 18, paragraph 23, i. (change: to veaa) 
Connect lead 47A (gray) to terminal - 5..0f the veer deck put ao not solder. 


page 18, paragraph 23, h. tchange to read): 
Solder lead 41B (gray-red) to terminal 3 of the front deck. 


page 18, paragraph 23, 1 
Remove the green wire 51 from the harness and one of the sliders from R13. 
(This lead formerly..ran from SW3 to one of the R13. sliders. a. 


page 18, parhevaoh 230m. (onanee® to read) ii can nae 
Solder a 7 1/2" purple jumper to terminal 5. of the rear deck. of Sw3. Route 
this jumper thru the main wiring harness to socket. Neb. Solde EEO: both pins 
5 and 6 of X28. hs sala Sa 


page 19, paragraph 24, d. (enaeae to: rena) 
Solder lead 41A bey cred) and a 6" purple jumper £0 the movable ap on R13. 
Hook the purple jumper thru the harness and. connect to. the center. shield only 
of X28. (This center shield is used as an insulated tie sont yer 


page 19, paragraph 24, h. (new) paige [ee 
Solder a 9 1/5" purple jumper to the front end terginel: of HB. - Insert it. 
into the harness to X28. Solder | to ag 2-o0f 8 os bein. 


i “~*« . page 19, paragraph Be Le (new) pie ay caret a cee 
. yt Solder a LL” purple jumper to the. rear terminal of bemminel: strip. X21. “Route 
\qeosthe jumper “thru the harness to potentiometer R30 and sotder EO: the terminal 

nearest the front of the chassis. ieee 


page 19, paragraph 24, j. (new) Be 
Solder a 1" jumper between pin 1 of x28 and the: center te 


page 19, SEraeTaDh oh. te {new) 
Solder R29, 47OK to 500K 1/2 watt vegtator (from the m 
tween the center shield of X28 to which the wurde jumper 
connected and the rearmost terminal of R30. 


i was previously 
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Amended Detailed Assembly Instructic’'s 


Modification A providing screen grid voltage regulation for Viking IT 
transmitters was developed subsequent to shipment of your kit from our plant. 
The following set of changes in assembly details are designed to enable you to 
incorporate modification A in your transmitter as you assemble it. If, before 
starting assembly of your kit, you will take the time to cut up and paste the 
following material in your assembly details, the modification will cause no de- 
lay nor require trouble shooting from this cause. 

(If your transmitter has already been wired, use the instructions con- 
tained in page B (marked in the upper right hand porter) and destroy all the 
pages in the F series.) 


page 13, paragraph 16, f. (add the following) . 
Note: Terminals 1, 4, 7 and 10 of SW6 should be blank. 


page 13, paragraph 16, g¢. DELETE 


page 13, paragraph 16, h. (new instructions) 
/Locate the 6AQ5 screen voltage regulator mounting bracket BKT16 in the 
~ separate modification kit package 23.1027. Mount the miniature 7 prong 
socket X28 in the bracket with pin 7 nearest the edge. The top of the 
socket should be on the side of BKT16 toward the inside bend in the bracket. 
Mount with the 4-0 screws, shakeproof washers an: nuts furnished in the 
modification kit. 


page 13, paragraph 16, i. 
Mount the 1 megohm potentiometer R30 (from the 23.1027 kit) in BKT 16 with 
the shaft on the same side of the bracket as the top of socket X28 using a 
3/8" 32 nut. The potentiometer should be positioned so that the terminals 
are pointed away from the bend in the bracket. 


page 13, paragraph 16, j. 
Mount BKT16 assembly under the chassis with the shaft of R30 toward socket 
X3 by sliding the two small holes over the studs .f the 160 meter inductor 
L1O. Secure with a shakeproof washer and 6-32 nuw on the stud nearest the 
front of the chassis and a #6 solder terminal, a shakeproof washer and nut 
on the stud toward the rear of the chassis. 


page 15, paragraph 19, j. (change to read) 
Solder a 6 1/2" (purple) jumper and leads 14B and 15A to pin 1 of X3. 
Also solder a 7 1/2" (black) jumper to pin 5 of X3. Slip these leads into 
the wiring harness, routing them to the junction with the main cable for 
connection to the 64Q5 socket x28. 


page 15, paragraph 19,.°37] 
perce the purple lead just installed to pin 4 of x28, Boies the balck lead 
to pin 3 of x28. 


(Now continue with the original instructions performing operation 19K next.) 


page 18, paragraph 23, b. (changes underscored) 
Connect R23, (20,000 ohms 20 watts) between terminals 5 and 7 of the rear 
deck. Since the leads will be used to support R28, they should be heavy, 
preferably #14 wire with the ends flattened so they will pass thru the 
switch terminals. Keep the leads short and R28 snug against SW3. Solder at 
the resistor terminals only. Sg ih oes 
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VAR) oui at : 
FREQ. -+' COUPLED FREQ. i 
peOSC.. 47> fhe MULTIPLIER aH 


| PUSH PULL — 
| MODULATORS 


if QTV IG! 
(<75V to 4D32 . VOLTAGE |. TO 6AU6 VOLTAGE 
FINAL GRID ', POWER -| OSCILEATOR . POWER - 
=35¥ to 807. SUPPLY TO 6AQ5 SUPPLY 
MODULATOR GRIDS *. BUFFER | 
3 .B0V' to’ 6A95 ie 2700: ONUG Sr | + 630V to 61K6 s 
BUBEER GRID Cs PERCH AMPS FINAL AND: 
eats = ee : ORC hUS ere 807 MODULATORS 


: AUDEO DRIVER "~ 


The general specifications, frequency coverage, and main features of the 
Viking are covered in she | Brochure at the front of this book. 


“. The: OSCILLATOR? . The. pe acne switch will’ seléct any , of 10 crystal posi- 
: tions on. the’ erystal board or connect the 6AU6: grid to. the VFO receptacle 
at the left rear of the chassis (the VFO is the 0 position). The Pierce 
‘Oscillator part. of the 6AU6. will oscillate efficiently with most crystals 

in the: range roneae Eo (d, me. te 7.5. me. The plate of the 6AU6 is. electron 
3 coupled’ to. the oscillator. which makes this stage a good frequency doubler 
on: the high frequency range of thée*Viking IT. “The tuning range of the os- 
cillator tank is that of the indicated waveleng:h'on the 160, 80, and 4o 
-meter: positions; is the 4OQ meter rangé’on the 2) and 15 meter switch ‘posi- 
tion; and 20 meter renge: on: the 10’ meter bandswitch setting. The approx- 
imate frequency coverage of either the oscillator or puffer stage can.be 
determined from ‘the tuning curves on the eheet following, page 14.” Oseil- 
lator cathode. current, is. indicated én’ the “ose position of the meter 
switch. A drop‘ in, oscillator: cunrenit - can ‘be expected when 4 orystel is 


Oc i. COUPLING - the 7-1 dial. The 4 Rocated’ on thé maximum ‘counterclockwise 

switch: PORT HOR (maxciaom capacity position) oF ea 

j FINE COUPLING - a 100-0 dial. The O located ee 
tion ‘of. the variable condenser. se 

k. AUDIO..-~. a 10-0. dial. The 0. located. on: the maxim 

tentiometer. position. oe 

de METER -- the MOD PLT GRID: BFR 086" OFF” dial. The OF 
maximum counterclockwise’ switch eigen os 


6. Insert tubes as follows (the: sonee locations: can bi determiied. from the — 
designations by referring to: Figure 1 at: the re te vB 
The 6AQ5 buffer in X5 with a 21/k" shield.” 
A 6AU6 oscillator in X6 with a 1. 3/)" ghiela’ = 
A 6AU6 speech amplifier in X¥1 with a 1 3 Aue ‘sh. e 
A 6AU6 audio driver in X2 with a ea 3/h" shield, 
The 6AL5 bias rectifier in MIs onosshield. 
The 5V4G L.V.. rectifier in X10. 
Two 5R4GY H.V. rectifiers in X8 and-Xx9. at | pt eae 
» @wo 807 modulators in X3 and X4, connect’ plate caps. ‘The y of ¢ 
caps with respect tothe 807° will De" determined ater ae ees 
i. The 6146s in X7 and X17 attach plate caps. pee Mee 
The Viking Il, should. now be ready for its initial opewenien tah as. not attempt 


to turn it on until the theory of Operation and Tuneup’ sections: have been 
studied. 


-@ 
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e 
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eae SE 


voltage Feces to the screen ae of the ee sipiiivess ens E ae 
to this power Level .. ee phe 


Be -sure be? turn off. poth ‘power switches eros adjusting” the tal 
resistor R13 (to'which the green lead is connected) 
to within 1" of the’ end of the resistor. Now load the smplifi 
plate current is 125 ma. Readjust the tap (power off!) for oe 


voltage; if necessary, couray the antenna coupling to meintais 125 ie" 
eine current. 


In the Moat position of the meter switch, the mation: indicates 
eurrent, the sum of plate and screen currents. ‘Under the condi t 
sub bract ian of the 11:to 15 ma. screen current will leave the ne: plete: ‘current be- 
tween 110 and 114 ma. With 640:volts ee from the he sh res supply, power ; - 
put will be slightly under 75 watts. fy) a ag 


